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Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD B01-058 H1449

DATE RECEIVED: 08/08/01

CLIENT ID /ANALYSIS LVL #

LVL LOT # :0108L502

MIX PREP # COLLECTION EXTR/PREP ANALYSIS

B12C70

W SOLIDS
% SOLIDS
CHLORIDE BY IC
CHLORIDE BY IC
CHLORIDE BY IC
FLUORIDE BY IC
FLUORIDE BY IC
FLUORIDE BY IC
NITRITE BY IC
NITRITE BY .IC
NITRITE BY IC
NITRATE BY IC
NITRATE BY IC
NITRATE BY IC
TOTAL CYANIDE
PHOSPHATE BY IC
PHOSPHATE BY IC
PHOSPHATE BY IC
CHROMIUM VI
SULFATE BY IC
SULFATE BY IC
SULFATE BY IC
NITRATE NITRITE
AMMONIA
TOTAL ORGANIC CARBON
TOTAL ORGANIC CARBON
TOTAL ORGANIC CARBON
PH
PH

B12C69

% SOLIDS
CHLORIDE BY IC
FLUORIDE BY IC

JAN 2 4 2tLt

EDMC

001
001 REP
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001
001 REP
001 MS
001
001
001 REP
001 MS
001
001
001
001 REP
001 MS
001
001 REP

O1LS103
01L*S103
O1LICA54
01LICA54
01LICA54
O1LICA54
01LICA54
01LICA54
01LIC054
01LIC054
O1LIC054
01LIC054
O1LIC054
01LIC054
O1LCO75
O1LICA54
01LICA54
01LICA54
01LVI066
O1LICA54
01LICA54
01LICA54
01LN3D44
01LAMA40
01LTZ022
O1LTZO22
O1LTZ022
O1LPHO55
01LPH055

01LS103
01LICA54
01LICA54

08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/*01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01

08/06/01
08/06/01
08/06/01

08/09/01
08/09/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/09/01
08/16/01
08/16/01
08/16/01
08/14/01
08/16/01
08/16/01
08/16/01
08/22/01
08/24/01
08/10/01
08/10/01
08/10/01
08/15/01
08/15/01

08/09/01
08/16/01
08/16/01

08/10/01
08/10/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/16/01
08/09/01
08/16/01
08/16/01
08/16/01
08/14/01
08/16/01
08/16/01
08/16/01
08/22/01
08/24/01
08/13/01
08/13/01
08/13/01
08/15/01
08/15/01

08/10/01
08/16/01
08/16/01

002
002
002

S
S
S

L

Le
01



Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD BO1-058 H1449

DATE RECEIVED: 08/08/01 LVL LOT # :0108L502

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

NITRITE BY IC 002 S 01LIC054 08/06/01 08/16/01 08/16/01
NITRATE BY IC 002 S 01LIC054 08/06/01 08/16/01 08/16/01
TOTAL CYANIDE 002 S 01LC075 08/06/01 08/09/01 08/09/01
PHOSPHATE BY IC 002 S O1LICA54 08/06/01 08/16/01 08/16/01
CHROMIUM VI 002 S 01LVI066 08/06/01 08/14/01 08/14/01
SULFATE BY IC 002 S O1LICA54 08/06/01 08/16/01 08/16/01
NITRATE NITRITE 002 S 01LN3D44 08/06/01 08/22/01 08/22/01
AMMONIA 002 S O1LAMA40 08/06/01 08/24/01 08/24/01
TOTAL ORGANIC CARBON 002 S 01LTZ022 08/06/01 08/10/01 08/13/01
PH 002 S 01LPH055 08/06/01 08/15/01 08/15/01

B12C68

I SOLIDS 003 S 01LS103 08/02/01 08/09/01 08/10/01
CHLORIDE BY IC 003 S O1LICA54 08/02/01 08/16/01 08/16/01
FLUORIDE BY IC 003 S O1LICA54 08/02/01 08/16/01 08/16/01
NITRITE BY IC 003 S 01LIC054 08/02/01 08/16/01 08/16/01
NITRATE BY IC 003 S 01LIC054 08/02/01 08/16/01 08/16/01
TOTAL CYANIDE 003 S 01LC075 08/02/01 08/09/01 08/09/01
PHOSPHATE BY IC 003 S O1LICA54 08/02/01 08/16/01 08/16/01
CHROMIUM VI 003 S O1LVIO66 08/02/01 08/14/01 08/14/01
SULFATE BY IC 003 S 01LICA54 08/02/01 08/16/01 08/16/01
NITRATE NITRITE 003 S 01LN3D44 08/02/01 08/22/01 08/22/01
NITRATE NITRITE 003 REP S 01LN3D44 08/02/01 08/22/01 08/22/01
NITRATE NITRITE 003 MS S 01LN3D44 08/02/01 08/22/01 08/22/01
AMMONIA 003 S O1LAMA40 08/02/01 08/24/01 08/24/01
TOTAL ORGANIC CARBON 003 S 01LT2022 08/02/01 08/10/01 08/13/01
PH 003 S O1LPHO55 08/02/01 08/15/01 08/15/01

B12C67

% SOLIDS 004 S 01L%S103 08/01/01 08/09/01 08/10/01
CHLORIDE BY IC 004 S O1LICA54 08/01/01 08/16/01 08/16/01
FLUORIDE BY IC 004 S 01LICA54 08/01/01 08/16/01 08/16/01
NITRITE BY IC 004 S 01LIC054 08/01/01 08/16/01 08/16/01
NITRATE BY IC 004 S 01LIC054 08/01/01 08/16/01 08/16/01
TOTAL CYANIDE 004 S 01LC075 08/01/01 08/09/01 08/09/01
TOTAL CYANIDE 004 REP S O1LCO75 08/01/01 08/09/01 08/09/01



Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD B01-058 H1449

DATE RECEIVED: 08/08/01 LVL LOT # :0108L502

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

TOTAL CYANIDE 004 MS S 01LC075 08/01/01 08/09/01 08/09/01
PHOSPHATE BY IC 004 S 01LICA54 08/01/01 08/16/01 08/16/01
CHROMIUM VI 004 S QlLVIO66 08/01/01 08/14/01 08/14/01
CHROMIUM VI 004 REP S 01LVI066 08/01/01 08/14/01 08/14/01
CHROMIUM VI 004 MSD S 01LVI066 08/01/01 08/14/01 08/14/01
SULFATE BY IC 004 S 01LICA54 08/01/01 08/16/01 08/16/01
NITRATE NITRITE 004 S 01LN3D44 08/01/01 08/22/01 08/22/01
AMMONIA 004 S O1LAMA40 08/01/01 08/24/01 08/24/01
AMMONIA 004 REP S O1LAMA40 08/01/01 08/24/01 08/24/01
AMMONIA 004 MS S O1LAMA40 08/01/01 08/24/01 08/24/01
TOTAL ORGANIC CARBON 004 S O1LTZ022 08/01/01 08/10/01 08/13/01
PH 004 S O1LPH055 08/01/01 08/15/01 08/15/01

LAB QC:

CHLORIDE BY IC MB1 S 01LICA54 N/A 08/16/01 08/16/01
CHLORIDE BY IC MBl BS S O1LICA54 N/A 08/16/01 08/16/01
FLUORIDE BY IC M1 S OILICA54 N/A 08/16/01 08/16/01
PLUORIDE BY IC MBl BS S 01LICA54 N/A 08/16/01 08/16/01
NITRITE BY IC Mal S 01LIC054 N/A 08/16/01 08/16/01
NITRITE BY IC MBl BS S 01LIC054 N/A 08/16/01 08/16/01

NITRATE BY IC MB1 S 01LIC054 N/A 08/16/01 08/16/01
NITRATE BY IC MBl BS S 01LIC054 N/A 08/16/01 08/16/01
TOTAL CYANIDE LCS L S O1LCO75 N/A 08/09/01 08/09/01
TOTAL CYANIDE LCS L S 01LC075 N/A 08/09/01 08/09/01
TOTAL CYANIDE MBl S O1LCO75 N/A 08/09/01 08/09/01
PHOSPHATE BY IC Mal S 01LICA54 N/A 08/16/01 08/16/01
PHOSPHATE BY IC MB1 BS 8 O1LICA54 N/A 08/16/01 08/16/01
CHROMIUM VI MBl S 01LVI066 N/A 08/14/01 08/14/01
CHROMIUM VI MB BS S OlLVIO66 N/A 08/14/01 08/14/01
CHROMIUM VI MBl BSD S OILVIO66 N/A 08/14/01 08/14/01

SULFATE BY IC MBI S O1LICA54 N/A 08/16/01 08/16/01
SULFATE BY IC MBl BS S O1LICA54 N/A 08/16/01 08/16/01
NITRATE NITRITE MBl S 01LN3D44 N/A 08/22/01 08/22/01
NITRATE NITRITE MBl BS S 01LN3D44 N/A 08/22/01 08/22/01
AMMONIA MB S OILAMA40 N/A 08/24/01 08/24/01
AMMONIA MBl BS S 01LAMA40 N/A 08/24/01 08/24/01
AMMONIA MB1 BSD S O1LAMA40 N/A 08/24/01 08/24/01
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Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD B01-058 H1449

DATE RECEIVED: 08/08/01

CLIENT ID /ANALYSIS LVL #

TOTAL ORGANIC CARBON MB1
TOTAL ORGANIC CARBON MBI BS

LVL LOT # :0108L502

MTX PREP # COLLECTION EXTR/PREP

W 01LTZ022
W 01LTZ022

N/A
N/A

08/10/01
08/10/01

ANALYSIS

08/13/01
08/13/01

03



C vL_

Analytical Report

Client: TNU-HANFORD BOI-058 H1449 W.O.#: 11343-606-001-9999-00
LVL#: 0108L502 DateReceived: 08-08-01

INORGANIC NARRATIVE

1. This narrative covers the analyses of 4 solid samples.

2. The samples were prepared and analyzed in accordance with the methods indicated on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met.

4. The cooler temperature was recorded on the chain of custody.

5. The method blanks were within the method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits. The
duplicate LCS FOR Ammonia was within the 20% Relative Percent Difference (RPD)
control limit.

7. The matrix spike recoveries were within the 75-125% control limits.

8. The replicate analyses were within the 20% RPD control limit.

9. Results for solid samples are reported on a dry weight basis and Total Organic Carbon
samples are dried prior to analysis.

10. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard copy package has been authorized by the Laboratory Manager or
a designee, as verified by the following signature.

lain Daniels Date
Deputy Laboratory Manager
Lionville Laboratory Incorporated

njp\iOS-502

The results presented in this report relate to the analytical testing and conditions of the samples upon receipt and during storage. All pages of this report are integral
parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 20 pages. (nd c A O- f.)

208 Welsh Pool Road - Exton, PA 19341-1313 - (610) 280-3000 - Fax (610) 280-3041 04



Laboratory Incorporated
WET CHEMISTRY

METHODS GLOSSARY FOR SOIL/SOLIDS SAMPLE ANALYSIS

ASTM SW846

% Ash D2216-80
% Moisture D2216-80

% Solids 7D2216-80
% Volatile Solids D2216-80
ASTM Extraction in Water D3987-81/85

BTU D240-87
CEC
Chromium VI

Corrosivity _ by coupon _ by pH

Cyanide, Total

Cyanide, Reactive

Halides, Extractable Organic

Halides, Total

EP Toxicity

Flash Point

Ignitability

Oil & Grease

Carbon, Total Organic

Oxygen Bomb Prep for Anions D240-87(mod)

Petroleum Hydrocarbons, Total Recoverable

pH, Soil

Sulfide, Reactive

Sulfide

Specific Gravity Di429-76C/

Sulfur, Total

Synthetic Preparation Leach

Paint Filter

Other: CtucY Method: g

Other: Method

ILMO4.0 (e)

ILMO4.0 (e)

9081

3060A/7196A
110(mod) _ 9045C

7 9010B /9C/4
Section 7.3/9014

9020B

9020B

1310A

1010
1010
9071A

/9060

5050

9071

79045C
Section 7.3/9030B
9030B(mod)

D5057-90
9056

1312
9095A

-P 3s39 (ACCA)

c

ILMO4.0 (e)

EPA 600/4/84-008

EPA 600/4/84-008

I/Lloyd Kahn (mod)

EPA 418.1

L-WI-034/B-0 /01

Lionville

OTHER

0 5



Lionville Laboratory Incorporated

METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U = Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LC = Laboratory Control Sample.
NC = Not calculated.

A suffix of -R, -S, or -T following these codes indicate a replicate, spike or sample
duplicate analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

1. ASTM Standard Methods.

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-
020).

3. Test Methods for Evaluating Solid Waste (USEPA SW-846).

a. Standard Methods for the Examination of Water and Waste, 16 ed, (1983).

b. Standard Methods for the Examination of Water and Waste, 17 ed, (1989)/1 Red
(1992).

c. Method of Soil Analysis, Part 1, Physical and Mineralogical Methods, 2nd ed,
(1986).

d. Method of Soil Analysis, Part 2, Chemical and Microbiological Properties, Am.
Soc. Agron., Madison, WI (1965).

e. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis.

f. Code of Federal Regulations.

06
L-WI-034/D-02/01



Lionville Lababoratory, Inc.

INORGANICS DATA SUMMARY REPORT 09/30/01

CLIENT: TNUHANFORD BOI-058 H1449

WORK ORDER: 11343-606-001-9999-00

LVL LOT #: 0208L502

SAMPLE SITE ID

-001 B12C70

-002 B12C69

-003 E12C68

ANALYTE

% Solid.
Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Cyanide, Total

Phosphate by IC
Chromium VI

Sulfate by IC

Nitrate Nitrite

Ammonia, as N

Total Organic Carbon

pH

% Solids
Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Cyanide, Total

Phosphate by IC

Chromium VI

Sulfate by IC

Nitrate Nitrite

Ammonia, as N

Total Organic Carbon

pH

% Solids

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Cyanide, Total

Phosphate by IC

Chromium VI

Sulfate by IC

Nitrate Nitrite

Ammonia, a. N

Total Organic Carbon

REPORTING

RESULT UNITS LIMIT

97.2

26.4

12.9 u

34.7

2140

0.48 u
121

0.62

110

486

123

151

9.5

97.2

25.6

12.9 u

34.3

2090

0.50 u

149

0.49

106

464

65.2

$89

9.6

93.5

6.9

2.7 u

1.34 u

208

0.44 u

1.6

0.43 u

248

59.1
2.4

1060

KG/KG
NG/KG
MG/KG
MG/KG

NG/KG
MG/KG

MG/KG

MG/KG
MG/KG

MG/KG

NG/KG
PH UNIT

KG/KG

MG/KG
NG/KG
MG/KG

mG/KG
KG/KG

MG/KG
MG/KG

MG/KG
NG/KG
MG/KG

PH UNIT

NG/KG
NO/KG

MG/KG
MG/KG

MG/KG

MG/KG

MG/KG
MG/KG
NG/KG
MG/KG

NG/KG

0.01

6.4

12.9

6.43

129

0.48

6.4

0.41

6.4

10.3

21

144

0.01

0.01

6.4

12.9

6.43

129

0.50

6.4

0.41

6.4

10.2

2.6

189

0.01

0.01

1.3

2.7

1.34

6.68

0.44

1,3

0.43

6.7

2.1

1.6

157

DILUTION

FACTOR

1.0

5.0

5.0

5.0

100

1.0

5.0

1.0

5.0

50.0

2.0

1.0

1.0

1.0

5.0

5.0

5.0
100

1.0

5.0

1.0

5.0

50.0

2.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

1.0

1.0

1.0

5.0

10.0

1.0

1.0

07



Lionill. Lababoratory, Inc.

INORGANICS DATA SUMMARY REPORT 08/30/01

CLIENT: TNUHANFORD B01-058 H1449

WORK ORDER: 11343-606-001-9999-00

LVL LOT *: 0108L502

SAMPLE SITE ID

-003 B12C68

-004 B12C67

ANALYTE

pH

t Solids

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Cyanide, Total

Phosphate by IC

Chromium VI

Sulfate by IC

Nitrate Nitrite
Ammonia, as N

Total Organic Carbon

pH

RESULT

8.8

95.4

5.0

5.2 u

2.62 u

94.4

0.43 u

8.2

0.42 u

51.1

23.1

3.2

274

8.7

REPORTING

UNITS LIMIT

PH UNIT 0.01

t

MG/KG

MG/KG

MN/KG
MG/KG

MG/KG

MG/MG

MG/KG

MG/KG

MG/KG

MG/KG
MG/KG

PH UNIT

0.01

2.6
5.2

2.62

2.62
0.43

2.6
0.42

2.6

1.1

1.2

167
0.01

DILUTION

FACTOR

1.0

1.0

2.0

2.0

2.0

2.0

1.0

2.0

1.0

2.0

5.0

1.0

1.0

1.0
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Lionville Lababoratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 08/30/01

CLIENT: TNUHANFORD B01-0S8 H1449

WORK ORDER: 11343-606-001-9999-0

SAMPLE SITE ID

BLANK10 01LICA54-MB1

BLANK10 01LIC054-MB1

BLANKI

BLANK10

BLANK10

BLANK10

BLANK10

OlLCO75-MB1

01LVIO66-MBI

01LN3D44-MB1

01LA4A40-MB1

01LTZ022-MB1

0

ANALYTE

Chloride by IC

Fluoride by IC

Phosphate by IC

Sulfate by IC

Nitrite by IC

Nitrate by IC

Cyanide, Total

Chromium VI

Nitrate Nitrite

Ammonia, as N

Total organic Carbon

LVL LOT #: 0108LS02

REPORTING

RESULT UNITS LIMIT

1.2 u MG/KG 1.2

2.5 u MG/KG 2.5

1.2 u MG/KG 1.2

1.2 u MG/KG 1.2

1.25 u MG/KG 1.25

1.25 U MG/KG 1.25

0.50 U MG/KG 0.50

0.40 u MG/KG 0.40

0.20 u MG/KG 0.20

1.2 u MG/KG 1.2

20.0 u MG/KG 20.0

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
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Lionville Lababoratory, Inc.

INORGANICS ACCURACY REPORT 08/30/01

CLIENT: TNUHANFORD B01-058 H1449

WORK ORDER: 11343-606-001-9999-00

LVL LOT #: 0108L502

SAMPLE

-001

SITE ID

B12C70

-003 B12C68
-004 512C67

SLANK10 01LICAS4-MB1

BLANK10 01LIC054-MB1

BLANK10 O1LVIO6S-MB1

BLANK10 01LN3D44-MSl

BLANK10 OILAMA40-MB1

BLANKIO 0LTZ022-MB1

ANALYTE

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

Total Organic Carbon

Nitrate Nitrite

Cyanide, Total

Insoluble Chrouium VI

Ammonia, as N

Chloride by IC

Fluoride by IC

Phosphate by IC

Sulfate by IC

Nitrite by IC

Nitrate by IC

Soluble Chromium VI

Insoluble Chromium VI

Nitrate Nitrite

Ammonia, as N
Ammonia, as N NEDU

Total Organic Carbon

SPIKED

SAMPLE

143

273

157

4890

253

241

2920

114

INITIAL

RESULT

26.4

8,3

34.7

2140

121

110

151

59.21

SPIKED

AMOUNT

129

257

129

2570

129

129

2880

53.1
4.07 0.43u 3.85

1300 MA.- 120

54.2 3.2 56.9

23.4 1.2 u 25.0

54.6 2.5 u 50.0

25.7 1.2 u 25.0

24.4 1.2 u 25.0

23.4 1.25u 25.0

25.2 1.25u 25.0

4.0 0.40U 4.0

1130 0.40u 1160

5.0 0.20u 5.0

51.9 1.2 u 50.0

52.8 1.2 u 50.0

388 20.0 u 400

IRECOV

90.6

102.9

95.4

107.0

102.9

102.3

96.4

102.6
105.7

107.3

89.6

93.S

109.1

102.8

97.4

93.6

100.6

99.8

97.3

100.8

103.0

105.5

97.1

DILUTION

PACTOR(SPK)

5.0

5.0

5.0

100

5.0

5.0

1.0

10.0

1.0

100

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

100

1.0

1.0

1.0

1.0

.L0



Lionville Lababoratory, Inc.

INORGANICS DUPLICATE SPIKE REPORT 06/30/01

CLIENT: TNUHANFORD B01-058 H1449
WORK ORDER: 11343-606-001-9999-00

SAMPLE

BLANK10

LVL LOT #: 0108L502

SPIKB#1 SPIKE#2

SITE ID ANALYTE %RECOV %RECOV 1DIFF

01LAMA40-NB1 Ammonia, as N 103.8 105.5 1.7

11



Lionville Lababoratory, Inc.

INORGANICS PRECISION REPORT 08/30/01

CLIENT: TNUHANFORD B01-058 H1449

WORK ORDER: 11343-606-001-9999-00

SAMPLE

-001REP

SITE ID

B12C70

-003REP B12C68

-004REP B12C67

ANALYTE

% Solids

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

Total Organic Carbon

pH

Nitrate Nitrite

Cyanide, Total

Chromium VI

Ammonia, as N

INITIAL

RESULT

97.2

26.4

12.9 u

34.7

2140

121

110

151

9.5

59.1

0.43u
0.42u

3.2

LVL LOT #: 0109L502

REPLICATE RPD

97.2 0.031

29.5 7.8

12.9 u NC

38.6 10.5

2310 7.7

113 6.6

120 9.3

148 2.2

9.5 0.3

57.2 3.2

0.41u NC

0.42u NC

3.9 20.0

DILUTION

FACTOR(REP)

1.0

5.0

5.0

5.0

100

5.0

5.0

1.0

1.0

10.0

1.0

1.0

1.0

12



Lionville Lababoratory, Inc.

INORGANICS LABORATORY CONTROL STANDARDS REPORT 08/30/01

CLIENT: TNUHANFORD B01-058 H1449

WORK ORDER: 11343-606-001-9999-00

SAMPLE SITE ID ANALYTE

LCSS1 01LC075-LCS1 Cyanide, Total LCS

LCSS2 O1LCO75-LCS2 Cyanide, Total LCS

LVL LOT #: 0108L502

SPIKED SPIKED

SAMPLE AMOUNT UNITS %RSCOV

2.00 2.0 MG/KG 100

9.87 10.0 MG/KG 98.7

13



Uonville Laboratory Use Only Custody Transfer Record/Lab Work Request Page ofA

FIED PERSONNEL: COMPLETE ONLY SHADED AREAS
Oqtv:r

Client ::!M - V Sfr ) I X'' R 'frigerator #-

Eat. Final Proj. Sampling Date #frp Container

Project i,:Atr____ iJN q 1

Project Contect)Phone # Volume - - -

Uonvlilei Laborator Project Manager

OC esrati Del TAT - '- "N""-
ORGANIC .NORG

ANALYSES-
REOUESTED_ 0

Date Rec'd Date Due _q_ --I)IREUESTED a

MATRIX Matrix Lionville Laboratory Use Only

S - Soil 10 (V) Collece Collecte
sSCient ID/Description CeoinMatrix C d C.

______Sludge__ MS MSD 114

W: Water
0.ON
A - Af

DS - Drum

soft 4

ftm or
Jf 4 g ~

Special instructions: 5a;j ~~5~o5g
Qn Sx

DATEfR ttIWU":

affy\6) i~rLAfCr Cti <>Sx:-
- 2.

3.
4. _

S. . _________________

Relinquished Received Date Time
by by

f& aFK -T P; XI

-6. -
Relinquished Received Onto Time DiscrencWs 90w

by by Samples Labels and
CO Record? v or
NOTES:

"CTE PC4235 7M5 6200

UeonvfleLaoaoyUeny

Samples era:
1) Shipped . or
Hand Delivered
AlinI #

2) Ambient w(

3) Received in Good
Condion C or N

4) Samples
Property Proserved

U or N

5) Received Within
Ho" 'cr N

Tuqper RewslS Seal was
1) Present on Ouler
PackageC or N

2) Unbmk on Outer
Package or N
3) Present Sample

8r N

4) Unbro~aq an
Sample Y or N

COC Record Present
Upon Sa Rect

Y or N

Te - *C

Oct



Bechtel Hanford Inc. CHAi OF CUSTODY/SAMPL.E ANALNI R1TIIE
'V

Collector Company Contact Telephone No. Project Coordinator C. D
Thomas ./Watson D. Todd, M.E. (509) 372-9631 TRENT, SJ Price Code 8N

Project Designation Sampling Location SAF No. Air Quality E] 45 Days
200-TW-1 & 2 -Soil Sampling B-3/200 E BOI-058

Ice Chest N Field LogbookNo. COA Method of Shipment
- EL.1518- B20TW2674C Fed EX

Saippedo -. LE Oite Property No. fI
4%4A1cRo LIIM? 6LBilll2ttLQ& *L

POSSIBLE SAMPLE HAZARDS/REMARKS

Prsrain Cool4C CodE4 Cool4C CodE4 AC Codl4C Mne

Samples stored in Ref #Uat the 3728 aG aG - G IG sG .0
Shipping Facility on$ )t_. Type of Container
Collector not available to relenquish No. of Container(s) I I I I I
samples on tiJau for shipment. VuML 500L 120ML 10OWL 12 \

ChroinoWn Seet(J)m Mafy- Seil(MZin VOA-Wa S2xee in(3 See- (4 h
Hcx-7196 Spewd. 7470 -(CV) Speid (TCL) A

SAMPLE ANALYSISba s.

SampleNc.. Matix Sample Dat Sample Timo n M

B12C70 SOIL & 4  , o4/0 . )I

CHAIN OF POSSESSION SPECIAL INSTRUCTIONS Mtir
SRclinqtishdd rDaefm 0/ Rcceird tfofid In

e V FetRi) - 6010A (FAL) fcadainu, Chromdnt, Ccffw. Niket Silver}; ICP Meals -60IA

*~2M (Add-o) L ad) _ _

p Dath tnn (2) IC Anions - 300.0 {Clride, Flutide, Nittate, Nitite, Phosphate, Sulfate; Anammia - 350.3
FN.353.1; Tota Cyanide -9010- TOC-9"6 ;H (MI- 904.

Re y/emeFrom Dat&7mn RefvdySoe Dateofione - T .O M
ReeWO-r~ / .-- u'o%3 -fgbopt4

Reiquixhed By/Removed Frma Datefrtte Receved By/Stored D- I

Rinquishd By/emnoved Fran Da&TinaO Received By/Stored In Datdfime

LABORATORY Rectived By TiWe Dasffflme
SECTION

FINAL SAMPLE Disposal Method Disposed By Da
DISPOSITION

BHI-EE-011 (10/99)

B01-058-147 P"se 1 of 1



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPEALYT RO1ET BO1-058-146 INs I of 3.
Collector Company Contact Telephone No. Project Coordinator

Thomas GjWatson D. Tod, M.E. (509)372-9631 TRENT, SJ Price Code 8N Dat To nd C-C

Prject Designation Sampiug Location SAF No. Air Quality E 45 Days
200-TW-1 & 2 - Soil Sampling B-38/200 E BOI-058

/ce Chest ( . c Field Logbook No. COA Method of Shipment
EL-1518- B20TW2674C Fed EX

Shipped To IRK& C 1cW I OffsitePropertyNo, B11L0adhuuArB

POSSIBLE SAMPLE HAZARDS/REMARKS

Preservation 4C COO) C ce 4 c CC cool C Ne

Samples stored in Ref.# at the 3728 Type of Container eG a aG
Shipping Facility onTo t4.
Collector not available to relenquish No. of Container(s)
samples on eJ/!/n2 for shipment. 60ML SOm& 120m 100, 120m, SOm. I

Voiwme

-TO/ ( crOuenin See ion(1) in Iemony- Seetam()n VOA-8260A See 0hn See- ( )
Hex- 7196 Specid 747 -(CV) spec C

SAMPLE ANALYSIS

Sample No. Matrix Sample Date Sample Time

812C69 SOIL C

CHAiN OF POSSESONg SPECIAL INSTRUCTIONS Matr i
Relinquised B" Fra c I (1) lOP Metals - 6010A (TAL) (Cedmiun. Chniua, Copper, Nickel, Silver); ICPMetal-6010A-41 A* 241,/LO ( La~)ind)

isdB ed Fra Dale/Time &.BydSwrcd In m70C (2) IC Anims - 300 0 ICh1iede, Fluocide. Nitrate, Nitrit, PhoSpIAte. Sulfate}; Ammoni. - 350.3; .

=-11 .. . -N 03-353.1,Toyalyide-9010,TOC -9060; pH(Soi).9045 W
mF imm -/ceed By/Staed In D()tc fil - - -I

R -n BylRnovedFrmn Doer.m eceivedBY in Datefrim * -- "7.li IC......nu- T - -6- -Thsm

.. 2JL. -*%.~ 1c2 LIU .,aw

Relieitushed ByiRcmoved Frao Date/fine Received By/S Date -i

Relinquished By/Removed Fran Date/Time eceived By/Staend In Date/'ime

LABORATORY Received By Title Date/time
SECTION

FINALSAMPLE DisposalMethod Disposed By Date&Time
DISPOSITION

BHI-EE-011 (10/99)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BO1-058-145 Pag I of I
Colector Company Contact Telephone No. Project Coordinator t

'homas GfWatson D. Todd, M.E. (509)372-9631 TRENT, SJ Price Code 8N Data Tvnarn,

Project Designation Sampling Location SAF No. Air Quality E] 45 Days r
200-TW-1 & 2 - Soil Sampling B-38/200 E B01-058

Ice Chest No. Field Logbook No. COA Method of Shipment

E i tin~to (A IEL-1518 B20TW2674C Fed EX

Shie L POffsieProperty No. BI

POSSIBLE SAMPLE HAZARDS/REMARKS
4n ArnI A%/. I44 4 a# Preservation NOnW

Type of Container o a vG * \G R a
Samples stored in Ref.#tJ t the 3728 T 1 Container

Shipping Facility on qiJ..jgL No. of Container(s)
Collector not available to relenquish 60mL 500ML 120 .1 100 omL 120 rL 50 1d, 1
samples on i.Si _ot for shipment. Volme

Craniumn Seeim(I)in Merey - Scein(2)- VOA-8260A itm(3)in See 4)ik
Hex-7196 Spet 7470-(CV) spu (tCL)

SAMPLE ANALYSIS

Sample No. Matrix * Sample Date Sample Time

B12C68 SOIL - 2-/ (f C __ )X

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrixt

L atoeran Daterme a etw$7 idiD di~"moved Dd (1) lCP Meas - 6010A (TAL) (Cadmimn, Chahnur, CoppNickel, Silver}; ICP Metals - 601A
C71 I,-- t4 (Add-on) (Lead)

Remd Fm ' Datfint *. e.n -" ?mJe () q (2) IC Anions - 30D.0 {ChlAd- Fluoride, Ni3t3 Nitrite, Phmsphate sulfide}; Aamona - 350.3; 9a4

- -7 7ved yD ate/Tim e -g -

RelinuiwshadBy/RemtwedFrorn Ddefimt In -QI'-'.' 7>iReeiv .L) tk/i rau 99 MShI Ul .W hnauifleh I la. as~,WVwc- i. )
Date/T1.eR5Reg. nn191-bt UWhwfli% 9.9 T

Reinquished By/RMoved From Dtt/Tintr RecevedByntrd Dae

Relinquished By/Reaoved Fr-m Date/Time Rmc,-.d By/Stomed In Daterinte

LABORATORY R-ceivcdBy Title DawTffice

SECTION

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION

BHI-EE-011 (10/99)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-058-144 Page 1 of I
Colector / ' Company Contact Telephone No. Project CoordinatorThomGjatsonD fl.(IvCSDV Todd, M.E. (509)372-9631 TRENT,SJ Price Code 8N DataTaround

Project DesIgmation SamplIng Location SAF No. Air Quality E 45 Days
200-TW-1 & 2 - Soil Sampling B-3&200 E BOI-058

Ice hat No 0 p6 Field Logbook No. COA Method of Shipment
6- EL-1518 B20TW2674C Fed EX

Sdpped T.J't 1.tOffsitePrpertyNo B -ill
qjAA4WeA- Bil bt-, 0 

ML Lx tPT (L Jq.C
POSSIBLE SAMPLE HAIZADSREMARKS

ZPreser Vn /n cool4c cool AC Coo AC CoL4C I 4C Cool AC None

Mot.v IAjov 1O."S~p r Type of Container aQ ar a
Special Handling and/or Storage

No. of ContaIner(s)
ail 500mnL 120mL 1000ml 12. \mL SOinL I

QarOeCI, Scaiten()an Adrcary- Sccitem(2)m VOA.8260A te,(3)ii Sees (4)jk
Hex.7196 Speial 74m-(cV) Specal (IL)

SAMPLE ANALYSIS

Sample No. Matnix Sample Date Samrple Tim

B12C67 SOIL 4 2._ _ LC r x K'

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCFIONS Matri*

8z ld By Rvdlz, DflUC asv Received Bitmd (1) IC Metals -6010A (TAL) {Cadnim, Chromiwn, Copper, Nickel, Silver}; ICP Metals - 6010A

BDate rd In ne I (2) IC Aions - 300.0 {Chloride, Fhluide, Nitt, Nitite, Phosphate, Sulfate); Annma - 350.3 ase.
N02/N03 - 353.1; Total Cyanide - 9010; TOC - 9060; pH (Soil). 9045 w-wsr

Daewhr D~aVutt9, If 'w I (har 4 fvL. - 5 , 7 ICA/ Vw.ip 1C} Dr

Rmqwlishd By/Renoved Fr-n Dadrimcf.n Receid By/s~j A D.:r.i-.. So mp-es stored n ,nftaa- a e 3728T
Shipping Facilit on /9 0 I ka.

RquishedBy/RnemovedFr-m Deterfee RcRedBy/StoredIn D.'TImR Collector not available to relenquish
samples on r? Jj/t for shipment.

LABORATORY Received By Tide teime

SEMfON
FINAL SAMPLE Disposal Method Disposed By Dale/time

DBSPOSITION

BH I-E E-011 (10/99)



RFSH-SOW-93-0003
Revision 6

February 12,1999
Figure 1. Sample Check-in List

Date/Time Received: 6!y-B I p)c-(

SDG#: FS L

Work Order Number: SAF# uGt

Shipping Container ID: PisC - gA t 0o Chain of Custo

I. Custody Seals on shipping container intact?

2. Custody Seals dated and signed?

3, Chain-of-Custody record present?

4. Cooler temperature A

5. Venniculite/packing materials is

6. -Number of samples in shipping container: Lo

7. Sample holding times exceeded?

mc- -) .

dy ( -oCn6A -4 tl )-7(

Yes A

Yes J.

No []

No!)

No [

Wet []Dry)-

Yes No

B. Samples have:
/ 7tape hazard labels

. custody seals appropriate sample labels

9. Samples are:
77, good condition leaking

broken have air bubbles

10. 'Were any anomalies identified in sample receipt? Yes [3

11. Description of anomalies (include sample numbers):

Sample CustodianLAboratory:oy / 7 a

Telephoned to: On

Page:

By.

29 of 31

Date:_

19



Lionville Laboratory, Inc.

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD B01-058 H1449

DATE RECEIVED: 08/08/01

CLIENT ID /ANALYSIS LVL #

5 16 77 7

cog6

co~~rvIftvt
ItCs6

LVL LOT # :0108L502

MTX PREP # COLLECTION EXTR/PREP ANALYSIS

SILVER, TOTAL
SILVER, TOTAL

SILVER, TOTAL

CADMIUM, TOTAL

CADMIUM, TOTAL
CADMIUM, TOTAL

CHROMIUM, TOTAL

CHROMIUM, TOTAL
CHROMIUM, TOTAL

COPPER, TOTAL
COPPER, TOTAL
COPPER, TOTAL
MERCURY, TOTAL
MERCURY, TOTAL

MERCURY, TOTAL
NICKEL, TOTAL

NICKEL, TOTAL
NICKEL, TOTAL

LEAD, TOTAL
LEAD, TOTAL
LEAD, TOTAL

B12C69

SILVER, TOTAL

CADMIUM, TOTAL

CHROMIUM, TOTAL
COPPER, TOTAL

MERCURY, TOTAL

NICKEL, TOTAL

LEAD, TOTAL

B12C68

SILVER, TOTAL

001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS

S
S
S
S
S
S
S

002
002
002
002
002
002
002

003

0iL0534
01L0534
01L0534
01L0534
01L0534
01L0534
01L0534
01L0534
01L0534
01L0534
01L0534
GiL0534
01C0259
01C0259
01C0259
OIL0534
01L0534
01L0534
01L0534
01LO534
01L0534

01L0534
01L0534
01L0534
01LO534
01C0259
OIL0534
01L0534

08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01

08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01
08/06/01

08/23/01
08/23/01
08/23/01
08/23/01
08/23/01
08/23/01
08/23/01
08/23/01
08/23/01

08/23/01
08/23/01
08/23/01
08/23/01
08/23/01

08/23/01
08/23/01
08/23/01

08/23/01
08/23/01
08/23/01
08/23/01

08/23/01
08/23/01
08/23/01
08/23/01
08/23/01
08/23/01
08/23/01

S 01L0534 08/02/01 08/23/01

B12C70

08/29/01
08/29/01
08/29/01
08/29/01
08/29/01
08/29/01
08/29/01
08/29/01
08/29/01
08/29/01
08/29/01
08/29/01
08/24/01
08/24/01
08/24/01
08/29/01
08/29/01
08/29/01
08/29/01
08/29/01
08/29/01

08/29/01
08/29/01
08/29/01
08/29/01
08/24/01
08/29/01
08/29/01

08/29/01

I



Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD BOI-058 H1449

DATE RECEIVED: 08/08/01 LVL LOT # :0108L502

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

CADMIUM, TOTAL 003 S 01L0534 08/02/01 08/23/01 08/29/01

CHROMIUM, TOTAL 003 S 01L0534 08/02/01 08/23/01 08/29/01

COPPER, TOTAL 003 S 01L0534 08/02/01 08/23/01 08/29/01

MERCURY, TOTAL 003 S 01C0259 08/02/01 08/23/01 08/24/01

NICKEL, TOTAL 003 S 01L0534 08/02/01 08/23/01 08/29/01

LEAD, TOTAL 003 S 01L0534 08/02/01 08/23/01 08/29/01

B12C67

SILVER, TOTAL 004 S 01L0534 08/01/01 08/23/01 08/29/01

CADMIUM, TOTAL 004 S 01L0534 08/01/01 08/23/01 08/29/01

CHROMIUM, TOTAL 004 S 01L0534 08/01/01 08/23/01 08/29/01

COPPER, TOTAL 004 S 01L0534 08/01/01 08/23/01 08/29/01

MERCURY, TOTAL 004 S 01C0259 08/01/01 08/23/01 08/24/01

NICKEL, TOTAL 004 S 01L0534 08/01/01 08/23/01 08/29/01

LEAD, TOTAL 004 S 01L0534 08/01/01 08/23/01 08/29/01

LAB QC:

SILVER LABORATORY LC1 BS S 01L0534 N/A 08/23/01 08/29/01

SILVER, TOTAL MB1 S 01L0534 N/A 08/23/01 08/29/01

CADMIUM LABORATORY LC1 BS S 01L0534 N/A 08/23/01 08/29/01

CADMIUM, TOTAL MB1 S 01L0534 N/A 08/23/01 08/29/01

CHROMIUM LABORATORY LC1 BS S 01L0534 N/A 08/23/01 08/29/01

CHROMIUM, TOTAL MB1 S 01L0534 N/A 08/23/01 08/29/01

COPPER LABORATORY LC1 BS S 01L0534 N/A 08/23/01 08/29/01

COPPER, TOTAL MB1 S 01L0534 N/A 08/23/01 08/29/01

MERCURY LABORATORY LC1 BS S 01C0259 N/A 08/23/01 08/24/01

MERCURY, TOTAL MB1 S 01C0259 N/A 08/23/01 08/24/01

NICKEL LABORATORY LC1 BS S 01L0534 N/A 08/23/01 08/29/01

NICKEL, TOTAL MB1 S 01L0534 N/A 08/23/01 08/29/01

LEAD LABORATORY LC1 BS S 01L0534 N/A 08/23/01 08/29/01

LEAD, TOTAL MB1 S 01L0534 N/A 08/23/01 08/29/01

2



C vLI ___

Analytical Report

Client: TNU-HANFORD BO1-058 W.O.#: 11343-606-001-9999-00
LVL#: 0108L502 Date Received: 08-08-01

SDG/SAF#: H1449/BC1-058

METALS CASE NARRATIVE

I. This narrative covers the analyses of 4 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the
attached glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

7. All preparation/method blanks (MB) were within method criteria (less than the Practical

Quantitation Limit (3X the IDL), MB value less than 5% of the RCRA limit, or samples
greater than 20X MB value}I. Refer to the Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to the

Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the

Inorganics Accuracy Report.

11. The duplicate analyses for 4 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

12. For the purposes of this report, the data has been reported to the Instrument Detection Limit

(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in

a region of less-certain quantification.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this

report are integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of ( pages.

208 Welsh Pool Road * Exton, PA 19341-1313 w (610) 280-3000 e Fax (610) 280-3041



13. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard-copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

Dates
boratory Manager
aboratory Incorporated

IvLI
4

lain Daniel
Deputy Lal
Lionville L

grnb/mOS-502



METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this
Recra Lot#: C, mr_ 2-

Leaching Procedure: 1310 1311 _1312 _Other:

CLP Metals - Digestion and _ Analysis Methods: _ILM03.0 __LM04.0

Metals Digestion Methods: 3005A __3010A 3015 _3020A _/3050B

_Other:
3051

Metals Analysis Methods

Aluminum
Antimony

"Senic
.I1ium

Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

SW846
6010B
6010B 70415
6010B -7060A 
6010B
6010B
6010B'

010B
76010B 7131A 5

/JOIOB
6010B 7191P
010B

/_6010B 7211'

_/6010 
B

6010B 7421 "
6010B 74304
6010B
6010B

__7470A __7471A
_ 10B
6010B
6010B - 7610
601DB'
6010B 7740
601DB'

1DB
/6010B 7761'5

6010B - 77704
6010B
6010B 7841'
6010B
6010B
60108'
6010B
6010B
601013'

EPA ST
200.7
200.7 204.2
200.7 206.2
200.7
200.7
200.7'
200.7
200.7 213.2
200.7
200.7 218.2
200.7
200.7 220.2
200.7
200.7 239.2
200.7
200.7
200.7
245.1 2__245.52
200.7
200.7
200.7 258.1 4

200.7 1
200.7 270.2
200.7
200.7
200.7 272.2
200.7 273.14
200.7
200.7 279.2_200.9
200.7
200.7
200.7'
200.7
200.7
200.7'

D MTD
EPA

OSWR

3113B

1620

31130
1620

1620

1620
1620

3113B

1620

1620

USATAMA
99
99
99
99
99
99
99
99
99
SS17
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

Other:_
I..WI-4ILyjM-I It))

.Method:

200.7 SS17



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

1. Not included in the method element list.

2. Modified Hg: HgI and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

3. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

5. Graphite Furnace AA.

RFW 21-21L-033/N-10/96
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Lionville Lababoratory, Inc.

INORGANICS DATA SUMMARY REPORT 08/30/01

CLIENT: TNUHANFORD B01-058 H1449

WORK ORDER: 11343-606-001-9999-00

SAMPLE

-001

SITE ID

B12C70

-002 312C69

-003 B12C68

-004 B12C67

ANALYTE

Silver, Total

Cadmium, Total

Chromium, Total

Copper, Total

ercury, Total

Nickel, Total

Lead, Total

Silver, Total

Cadmium, Total

Chromium, Total

Copper, Total
Mercury, Total

Nickel, Total

Lead, Total

Silver, Total

Cadmium, Total

Chromium, Total

Copper, Total

Mercury, Total

Nickel, Total

Lead, Total

Silver, Total

Cadmium, Total

Chromium, Total

Copper, Total

Mercury, Total

Nickel, Total

Lead, Total

LVL LOT 0: 0108L502

RESULT

0.05 u

0.09
12.7

13.4

0.01 u

15.4

3.1

0.05 u

0.07

8.4

8.8
0.02 u

8.0

3.4

0.05 u

0.10

11.5
15.1

0.02 u

10.7

8.0

0.05 u

0.06

11.6

12.9
0.02 u

12.1

6.8

UNITS

MG/KG

MG/KG

MG/KG
MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG
MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG
MG/KG

MG/KG

REPORTING

LIMIT

0.05

0.03

0.14

0.05

0.01

0.17

0.25

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.05

0.03

0.14

0.05

0.02

0.17

0.24

0.05

0.03

0.15
0.05

0.02

0.18

0.26

0.05

0.03

0.15

0.05
0.02

0.18

0.25
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Lionville Labtboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 08/30/01

CLIENT: TNUHANZFORD B01-058 H1449

WORK ORDER: 11343-606-001-9999-00

SAMPLE SITE ID ANALYTE

BLANK1 01L0534-MB1 Silver, Total

Cadmium, Total

Chromium, Total

Copper, Total

Nickel, Total

Lead, Total

LVL LOT #: 0103L502

REPORTING

RESULT UNITS LIMIT

0.05 u

0.03 u

0.14 u

0.05 u

0.17 u

0.53

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

0.05

0.03

0.14

0.05

0.17

0.24

BLANK1 01C0259-MB1 Mercury, Total 0.02 u MG/KG

DILUTION

PACTOR

1.0

1.0

1.0

1.0

1.0

1.0

0.02 1.0



Lionville Lababoratory, Inc.

INORGAMICS ACCURACY REPORT 08/30/01

CLIENT: TNUHANPORD B01-058 H1449
WORK ORDER: 11343-606-001-9999-00

SPIKED

SAMPLE SITE ID ANALYTE SAMPLE

-001 B12C70 Silver, Total 3.9

Cadmium, Total 4.8

Chromium, Total 29.2

Copper, Total 33.8

Mercury, Total 0.14

Nickel, Total 58.2

Lead, Total 50.4

LVL LOT #: 010BL502

INITIAL SPIKED

RESULT AMOUNT %RECOV

0.05u

0.09

12.7

13.4

0. Olu

15.4

3.1

5.1

5.1

20.6

25.7

0.14

51.5

51.5

76.5

92.4

80.1

79.4

97.9

83.1

91.8

DILUTION

PACTOR(SPK)

......=...

1.0

1.0

1.0

1.0

1.0

1.0

1.0



Lionville Lababoratory, Inc.

INORGANICS PRECISION REPORT 08/30/01

CLIENT: TNUHANFORD 501-058 H1449

WORK ORDER: 11343-606-001-9999-00

SAMPLE SITE ID

-001REP B12C70

INITIAL

RESULTANALYTE

Silver, Total 0.0Su

Cadmium, Total 0.09

Chromium, Total 12.7

Copper, Total 13.4

Mercury, Total 0.01u

Nickel, Total

Lead, Total

15.4

3.1

LVL LOT #: 0108502

REPLICATE RPD

0.0Su NC

0.13 36.6

9.6 27.8

9.2 37.2

0.O1u NC

12.6 28.1

2.8 10.2

DILUTION

FACTOR(REP)

1.0

1.0

1.0

1.0

1.0

1.0

1.0
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Lionville Lababoratory, Inc.

INORGANICS LABORATORY CONTROL STANDARDS REPORT 08/30/01

LVL LOT #: 0109L502CLIENT: TNUHANFORD B01-058 H1449
WORK ORDER: 11343-606-001-9999-00

ANALYTH

Silver, LCS

Cadmium, LCS
Chromium, LCS

Copper, LCS
Nickel, LCS
Lead. LCS

SPIKED SPIKED

SAMPLE AMOUNT

47.8

22.3

45.7

114

180

221

50.0

25.0

50.0

125

200

250

UNITS %RECOV

MG/KG 95.6

MG/KG 89.2

MG/KG 91.4

MG/KG 91.2

MG/KG 89.9

MG/KG 88.6

2.4 2.5 MG/KG 97.6

SAMPLE

LCS1

SITE ID

01L0S34-LCl

LCS1 01C0259-LC1 Mercury, LCS
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Bechtel Hanford Inc. CHAIN OF CUISTODY/SAMPL ALYIROUST B01-058-147 Iv I ofr I
olleetor Company Contact Telephone Ne, Project Coordinator Data Turnaround
Dihmas GJWatsonD. Todd,M.E. (509)372-9631 TRENT J PieCode 8N

Pject Designaton Sampling Locallon S o irQaiyE45D s
200-TW-1 & 2 -Soil Sampling B3 AAir Qualty 45 Days

Ice chest wp 9  Field Logbook No. COA Method of Shipment
tV L~n4 r(b.Lo ~EL-1518.- I B20TW2674C Fed EX

Shp Offstte Property No. n
POSSIBLE SAMPLE HAZARDS/REMARKS

Cool 4C Cod4C CclC Com C \ C CoolC None

Samples stored in ReM Ut at the 3728 .T of C a 0 S0 wG
Shipping Facility on Tm ofContainer
Collector not available to relenquish N. of Container(s)
samples on C for shipment. volune 60ML %&L 120l, ood, 2M!. S0ML I

Choian Saetan(i)iN Mnmny - Seism)in VOA-2260A S (3)h. See (4)in
HP.71% Spewl 74d7-(CV) Speal (tm)

SAMPLE ANALYSIS

Sample No. Matrix* Sample Date SampleTime

B12C70 SOIL nz/io

CHAIN OF POSSESSION Siv/Pdnt Nas SPEC.AL INSTRUCrIONS Mttrix
elmqudoed R y flrddi. (1) PMetls-601 A (TA){Cadiun. Chmmi Copper. Nickel, Silvr); ICP Mels - 6010A

14VLM I flsd)-
Sii e/rie (2) C Aimu. 300.0 {Cdoride, Pbride, Nitrate Nitri Phophate, Sulfste); Anmnmi. - 350.3

NO2/N03 -353.1; Tolal Cyaide .9010; TOC -9060; pH (Soil) - 9045 w-w

& y~smia DinrsaRenhe~ rtm Datfano A&dE* m D Fe R ooid s ft--w P D tait2Mnn . Tecwn aunj ,

LABORATORY -Tits&
SECTIONDerin

44FINALSAMPLE lispona Maleod
DISPOSmOD DiAoime

BHI-EE01 1 (1W G)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BO1-058-146 I I of I

'ollector Company Contact Telephone N., Project Coonlotor Price Code N Dat. Turnaround
Thornas 0.Watson D. Todd, M. (509) 372-9631 TRENT, SJ

Project Desipaton Sampling Location SAFN. Air Quality E] 45 Days
200-TW-1 & 2 -Soil Sampling B-38/200 E BO-058

I Chain/ Id Logboolk No. COA Method of Shipment
?. iEL-1518- B20TW2674C Fed EX

Shipped 6 Ofste Property No o .L-i f n A
'Th, aA. LILfu+~ __

POSSIILE SAMPLE HA7ARDREMclARKS
CooIC CodAC cooI4C C04 AC Cod Nor,.

S a m p l e s t o r e d i n R e ftiob
Shipln stor in Re .44 the 3728 Type of Container _&G__\__

Collector not available to relenquish No. of Contatner(s)
samples on _fJ/.SLOl for shipment.

aOfmin Stake. (I)fr Mauy,- Seeim(a2)in VOA-RSWA Se. (3)i .See ()in
, t - 7196 apo-d 7AM.(CV) Spel (TCL) Most I

SAMPLE ANALVSIS

SawplaNo. matrix Sauplo Date Samplotnne

812CU9 SOIL e3lQ T)C / AV/

CHAIN OF POSSESSION Sign/LiuLLagpes SPECIAL INSTRUCTIONS Matrix
inqt7dd F t-l ., 0) ICP Mdals- - 6010A(TAL) (CdMhItCwonim. Cppq'wNidkel, Sive); JCPMetals -6010A

ByjR tDonorr'ss - y(M (2) ICAuiun-300.0 (Chork idPide. Nine, NIitkt hosphatelf;e Amnia. -350.3 spqk
-ofiM1i . 71 610D 3-353.1;DTeiCysdide-D90I TOC-9- -pH-(Soil - ---- s-

(3 L... "l i h"dNyfra..a rL LmtDatnhz rn.. b.-e. nfl" nqere/qaC) ( A. i y.,m-v, ..m D.-Zr.-vnnRa-. riwj,..-JDes

LABORATORY ReiSedBy Title Datrboe,

FINALSAMPLE DiposalMethod Di-sedly m e
14. BHPOSITON



Pag I or I

Collector Company Contact Telephone No. Project CoorninatorThomias GJWatDon. ToddM. (509)372-9631 TDENT, SJ price Cade 8N

2roject t & Samplpg L t Air Quality 0 45 Days
200-.T1 & 2 - Soil Snipling SW3fl'200t Eoato BAFI-058

Ife Cheat No, Fed Logbook No. COA Method of Shipment
- EL-151 B20TW2674C Fed EX

Shippe\ T. S . Offite Property N . BIB l

POSSIBLE SAMPLE HAZARDWREMARS

0- Preservation

at' Typ. of Container
Samples stored in Ref.NLL, the 3728 1 4 1
Shipping Facility on f._OA.L. No. of Container(s)
Collector not available to relenquish 6T0L 0 S001t 120.1. IOOML 12GwL 500"J I
samples on .2 JLO for shipment. Volume

Chtmnim Seeit(I)h Mny- Sieitmn(2)k VOA-8260A SAm(3)i See 4)in
HRo-71p speed 7410 -(CV) Speanil (tCL)

SAMPLE ANALYSIS flw r.bar

SampleNo. Matrix Sample Date SIeTime 77

812C68 SOIL _ - _) ) {{ _

OSign/Pfnt Na SPECIAL INSTRJCfONS Manr

() iCP Metls - 6010A(TAL) {Ctanitnh, 0minum Coppon. Nidce, Silver); ICP MieI -d6010A
Dsrn -n .. a~dr ~(Add.,n){Lead) ."~

"r."Fn in-97 (2) IC Mion. -300.0 {Chloride, Phioide, lftfrt Nituite. mwsphate, Suffate};AMmnis -350.3 al-e
_ ,0 N2/ON 3 - 353.1; Tiat Cymide -9010 TOC .90W0 pH(Soil)- 9045 W.t

*R D KD Doerriune i f ... 1 ;4. So, 6C 8 , a I 1W. ; k,

~-r--\ A ,o C oa AB o-a, BrIosnovd Fwan DTt"hi

Ra yiBRmiedpm Dier, Reei y In maeT.fr..

LABORATORy Rceivedby Tit,
SECMON DOWram

FINALSAMPLE DiqIwmL:eKhodtwd s nDISPOSMTION Dtpomily Dowl'ano

BMI-EE-011 (jW"9)

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESTBechtel Hanford Inc. BOI-058-145



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B1-O-058-144 IPag 1 f I

'ollector / * f Company Contact Telephone No. Project Cnordinator Prke Coe AN Dat T"rn ""
Thomas GWsn D Todd, MLE. (509) 372-9631 TRENT, SJ P eT

Project DesignatIon Sampling Location SAF N&. Air Quality E~ 45 Days
200-TW-1 & 2 - Soil Sampling B-3S/loG E BOI1-058

Iet Chet No Field LogbookNo. COA Method of Shipent
- EL-151 B20TW2674C FedEX

ShippadT"t%& Proprty

POSSIBLE SAMPLE HAZARDS/REMARKS

Zae4.WnI -e,5-me / Crvt AC Cool a Coc Coo A NrC C ool C roo

Ma'o', W**r O5"pYarn, TypeorContiner
Special Handling and/or Storage

No. ofContaIner(s) ____

Volume 60mL 500nd 120ml 1000mL 120ML 500mL r

Chwrin Seem(l)r MeRmy- Seesim(2)in VOA-S2A 'Ntm(3)in See (4)1i
He -7196 speial 7470-(CV) Specil (IC) ; etial

SAMPLE ANALYSIS

Sample No. Matrix Sample Dale Sample Time

812C67 SOIL 4 o2' Kto/

CHAINOFFOSSESSION Sign/PrintNames SPECIALINSTRUCTIONS Marix

Frm tDseafTim OSW ai oned D.IWrma
IMP e ar (1) ICP Moa - 6010A (TAL) {Cadmir, Chonmin, Copper, Nickel. Silvl; ICP Metals - 6010A

1.e in V nl O Q)(2) IC Anion,- 300.0 (Chlouide Fhoride, Nitrate, Nitrite. Phasphuterie); AntAonia -350.3; sn.
NO2iO3 -353.1; Total Cymide -9010; TOC - 9060 pH (Soil)- 9045 / -"r

rwerl'ome " ~F 8+M cth &8(dc :. h,

hrIff a 6e Of Pe DSamples stored in Ref at the 3728
Shipping Facility on li/AL.

r Reced a In ra Collector not available to relenquish
samples on jPI~//_i for shipment.

LABORATORY RecehlBy Title Datrm
SECTlON l/

DispOdEByFINAL SAMPLE I idI WedM
DISPOSITION

DatefTimc

SHI-EE-011 (10/99)



EB ERLINE
SERVICES

October 29, 2001

Ms. Joan Kessner
Bechtel Hanford Inc.
3190 George Washington Way
Richland, WA 99352
MSIN: H9-03

Reference: P.O. #630
Eberline Services RI-08-042-7049, SDG H1449

Dear Ms. Kessner:

Enclosed is the data report for four solid samples designated under SAF No. B01-058 received
at Eberline Services on August 8, 2001. The samples were analyzed according to the
accompanying chain-of-custody documents.

Please call if you have any questions concerning this report.

Sincerely,

Melissa C. Mannion
Program Manager

MCM

Enclosure: Data Package

6 , L nalytical Services
2030 Wright Avenue

P.O. Box 4040
<Richmond, California 94804-0040

(510) 235-2633 Fax (510) 235-0438
Toll Free (800) 841-5487
www.aberlineservices.com



Eberline Services
W.O. No. RI-08-042-7042

Bechtel Hanford Inc.
SDG H1449

Case Narrative Page 1 of 2

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H1449 was composed of four solid
(soil) samples designated under SAF No. B01-058 with a Project Designation of: 200-
TW-1 & 2 - Soil Sampling.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The results
were transmitted to BHI via e-Fax on October 17 and 26, 2001.

2.0 ANALYSIS NOTES

2.1 Tritium Analyses

No problems were encountered

2.2 Carbon-14 Analyses

No problems were encountered

2.3 Nickel-63 Analyses

No problems were encountered

2.4 Total Strontium Analyses

No problems were encountered

2.5 Technetium-99 Analyses

No problems were encountered

2.6 Isotopic Uranium Analyses

No problems were encountered

2.7 Total Uranium Analyses

No problems were encountered

2.8 Neptunium-237 Analyses

No problems were encountered

2.9 Isotopic Plutonium Analyses

No problems were encountered

2.10 Americlum-241 Analyses

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

No problems were encountered during the course of the analyses.



Eberline Services
W.O. No. Rl-08-042-7042

Bechtel Hanford Inc.
SDG H1449

Case Narrative Page 2 of 2

2.11 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

Date
/Jl A /do< A /?An4n<%

Melissa C. Mannion
Program Manager



E B E R L I N E S E R V I C E S / R I C H M O N D
SAMPLE DELIVERY GROUP H1449

SDG 7049
Contact Melissa C. Mannion

S U M M A R Y

Client Hanford
Contract No. 630
Case no SDG H1449

D A T A

Prepared by

Reviewed by

S E C T IO N

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-TOC
Version 3.06

Report date 10/26/01
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EBERLINE SERVICES/RI

SDG 7049
Contact Melissa C. Mannion

bAMPLE DELIVERY GROUP H1449

R E P O R T G U I D E

CHMOND

Client Hanford
Contract No. 630
Case no SDG H1449

ABOUT THE DATA SUMMARY SECTION

The Data Summary Section of a Data Package has all data, in several
useful orders, necessary for first level, routine review of the data
package for a Sample Delivery Group (SDG). This section follows the
Data Package Narrative, which has an overview of the data package and a
discussion of special problems. It is followed by the Raw Data Section,
which has full details.

The Data Summary Section has several groups of reports:

SAMPLE SUMMARIES

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one SDG. These reports cross-reference client and
lab sample identifiers.

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all preparation batches
(lab groupings reflecting how work was organized) relevant to the
reported SDG with information necessary to check the completeness and
consistency of the SDG.

WORK SUMMARY

The Work Summary Report shows all samples and work done on them
relevant to the reported SDG.

METHOD BLANKS

The Method Blank Reports, one for each Method Blank relevant to the

SDG, show all results and primary supporting information for the blanks.

LAB CONTROL SAMPLES

The Lab Control Sample Reports, one for each Lab Control Sample relevant

to the SDG, show all results, recoveries and primary supporting

information for these QC samples.

REPORT GUIDES
Page 1

SUMMARY DATA SECTION
Page 1

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-RG
Version 3.06

Report date 10/26/01



EBERL

SDG 7049
Contact Melissa C. Mannion

INE SERVICES/RI
SAMPLE DELIVERY GROUP H1449

GUIDE, cont.

CHMOND

Client Hanford

Contract No. 630
Case no SDG H1449

ABOUT THE DATA SUMMARY SECTION

REPORT GUIDES
Page 2

SUMMARY DATA SECTION
Page 2

DUPLICATES

The Duplicate Reports, one for each Duplicate and original sample pair

relevant to the SDG, show all results, differences and primary
supporting information for these QC samples.

MATRIX SPIKES

The Matrix Spike Reports, one for each Spiked and Original sample pair
relevant to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

DATA SHEETS

The Data Sheet Reports, one for each client sample in the SDG, show all
results and primary supporting information for these samples.

METHOD SUMMARIES

The Method Summary Reports, one for each test used in the SDG, show all
results, QC and method performance data for one analyte on one or two
pages. (A test is a short code for the method used to do certain work
to the client's specification.)

REPORT GUIDES

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associated reports.

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-RG
Version 3.06

Report date 10/26/01



SDG 7049

Contact Metissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

SAMPLE SUMMARY
Client Hanford

Contract No. 630

Case no SDG H1449

SAMPLE SLPHARY

Page 1
SUMMARY DATA SECTION

Page 3

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED

B12C67 B-38/200 E SOLID R108042-01 801-058 801-058-144 08/01/01 02:45
B12C68 8-38/200 E SOLID R108042-02 B01-058 801-058-145 08/02/01 01:10
B12C69 B-38/200 E SOLID R108042-03 B01-058 B01-058-146 08/06/01 04:30
B12C70 8-38/200 E SOLID R108042-04 B01-058 B01-058-147 08/06/01 04:30
Method Blank SOLID R108042-06 B01-058

Lab Control Sample SOLID R108042-05 801-058
Duplicate (R108042-03) B-38/200 E SOLID R108042-07 801-058 08/06/01 04:30
Spike (R108042-03) B-38/200 E SOLID R108042-08 B01-058 08/06/01 04:30

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-CS

Version 3.06
Report date 10/26/01



SDG 7049

Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

QC SUMMARY
Client Hanford

Contract No. 630

Case no SDG H1449

CHAIN OF

QC BATCH CUSTODY CLIENT SAMPLE ID MATRIX SOLIDS

SAMPLE

AMOUNT
BASIS DAYS SINCE

AMOUNT RECEIVED COLL

B01-058-144 812C67 SOLID 95.4 1003 g

801-058-145 812C68 SOLID 94.4 1111 g 08/08/01 6 R108042-02 7049-002

B01-058-146 B12C69 SOLID 96.8 1130 g 08/08/01 2 R108042-03 7049-003

801-058-147 B12C70 SOLID 96.9 997.2 g 08/08/01 2 R108042-04 7049-004

Method Blank
Lab Control Sample
Duplicate (R108042-03)

Spike (R108042-03)

SOLID
SOLID

SOLID
SOLID

96.8 1130 g
1130 g

08/08/01 2
08/08/01 2

OC SUMARY
Page 1

SUMMARY DATA SECTION

Page 4

R108042-06

R108042-05

R108042-07
R108042-08

7049-006
7049-005

7049-007
7049-008

LAB

SAMPLE ID
DEPARTMENT

SAMPLE ID

08/08/01 7 R108042-01 7049-001

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-QS
Version 3.06

Report date 10/26/01



SDG 7049

Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

PREP BATCH SUMMARY
Client Hanford

Contract No. 630

Case no SDG H1449

PREPARATION ERROR PLANCHETS ANALYZED WUALI-
BATCH 2a % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERSTEST MATRIX METHOD

Alpha Spectroscopy
AM SOLID Americium 241 in Soil 6994-166 5.0 4 1 1 1/1

NP SOLID Neptunium in Soil 6994-166 5.0 4 1 1 1/1

PU SOLID Plutonium, Isotopic in Solids 6994-166 5.0 4 1 1 1/1

TH SOLID Thorium, Isotopic in Soil 6994-166 5.0 4 1 1 1/1

U SOLID Uranium, Isotopic in Soil 6994-166 5.0 4 1 1 1/1

Beta Couinting
SR SOLID Total Strontium in Soil 6994-166 10.0 4 1 1 1/1

TC SOLID Technetium 99 in Soil 6994-166 10.0 4 1 1 1/1

Ganne Spectroscopy
GAM SOLID Gamma Scan 6994-166 15.0 4 1 1 1/1

Kinetic Phosphorimetry
U_T SOLID Uranium, Total in Soil 6994-166 9.0 4 1 1 1/1

Liquid Scintillation Counting
C SOLID Carbon 14 in Soil 6994-166 10.0 4 1 1 1/1

H SOLID Tritium in Soil 6994-166 10.0 4 1 1 1/1 1/1 X

NIL SOLID Nickel 63 in Soil 6994-166 10.0 4 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in

Blank and LCS planchets are those in the same preparation batch as some
this Sample Delivery

Client, Duplicate or

Group.
Spike sample.

PREP BATCH SUMMARY

Page 1
SUMMARY DATA SECTION

Page 5

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-PBS
Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

SDG 7049 Client Hanford

Contact Melissa C. Mannion WORK SUMMARY Contract No. 630

Case no SDG H1449

CLIENT SAMPLE ID LAB SAMPLE ID

LOCATION MATRIX COLLECTED SUF-

CUSTODY SAF No RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD

B12C67 R108042-01 7049-001 AM 08/23/01 09/25/01 MCM Americium 241 in Soil

B-38/200 E SOLID 08/01/01 7049-001 C 09/12/01 10/26/01 MCM Carbon 14 in Soil

801-058-144 B01-058 08/08/01 7049-001 GAM 08/31/01 10/26/01 MCM Gamma Scan

7049-001 H 08/28/01 09/25/01 MCM Tritium in Soil

7049-001 NIL 08/27/01 09/25/01 MCM Nickel 63 in Soil

7049-001 NP 09/07/01 09/25/01 MCM Neptunium in Soil

7049-001 PU 08/24/01 09/25/01 MCM Plutonium, Isotopic in Solids

7049-001 SR 08/21/01 09/25/01 MCM Total Strontium in Soil

7049-001 TC 09/18/01 09/25/01 MCM Techneti um 99 in Soil

7049-001 TH 08/23/01 09/25/01 MCM Thorium, Isotopic in Soil

7049-001 U 09/06/01 09/25/01 MCM Uranium, Isotopic in Soil

7049-001 UT 09/07/01 09/25/01 MCM Uranium, Total in Soil

B12C68 R108042-02 7049-002 AM 08/23/01 09/25/01 MCM Americium 241 in Soil

B-38/200 E SOLID 08/02/01 7049-002 C 09/12/01 10/26/01 MCM Carbon 14 in Soil
B01-058-145 B01-058 08/08/01 7049-002 GAM 08/31/01 10/26/01 MCM Gamma Scan

7049-002 H 08/28/01 09/25/01 MCM Tritium in Soil

7049-002 NI _L 08/27/01 09/25/01 MCM Nickel 63 in Soil

7049-002 NP 09/07/01 09/25/01 MCM Neptunium in Soil

7049-002 PU 08/24/01 09/25/01 MCM Plutonium, Isotopic in Solids

7049-002 SR 08/21/01 09/25/01 MCM Total Strontium in Soil

7049-002 TC 09/18/01 09/25/01 MCM Technetium 99 in Soil

7049-002 TH 08/22/01 09/25/01 MCM Thorium, Isotopic in Soil

7049-002 U 09/06/01 09/25/01 MCM Uranium, Isotopic in Soil

7049-002 U T 09/07/01 09/25/01 MCM Uranium, Total in Soil

B12C69 R108042-03 7049-003 AM 08/23/01 09/25/01 MCM Americium 241 in Soil

B-38/200 E SOLID 08/06/01 7049-003 C 09/12/01 10/26/01 MCM Carbon 14 in Soil

B01-058-146 801-058 08/08/01 7049-003 GAM 09/10/01 10/26/01 MCM Gamma Scan

7049-003 H 08/28/01 09/25/01 MCM Tritium in Soil

7049-003 NI L 08/27/01 09/25/01 MCM Nickel 63 in Soil

7049-003 NP 09/07/01 09/25/01 MCM Neptunium in Soil

7049-003 PU 08/24/01 09/25/01 MCM Plutonium, Isotopic in Solids

7049-003 SR 08/21/01 09/25/01 MCM Total Strontium in Soil

7049-003 TC 09/21/01 10/17/01 MCM Technetium 99 in Soil

7049-003 TH 08/24/01 09/25/01 MCM Thorium, Isotopic in Soil

7049-003 U 09/06/01 09/25/01 MCM Uranium, Isotopic in Soil

7049-003 UT 09/07/01 09/25/01 MCM Uranium, Total in Soil

Lab id TMANC

Protocol Hanford

WORK SUMMARY Version Ver 1.0

Page 1 Form DVD-CWS

SUMMARY DATA SECTION Version 3.06

Page 6 Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

SDG 7049

Contact Melissa C. Mannion WORK SUMMARY, cont.
Client Hanford

Contract No. 630

Case no SDG H1449

CLIENT SAMPLE ID

LOCATION

CUSTODY SAF No

MATRIX

LAB SAMPLE ID

COLLECTED
RECEIVED PLANCHET

SUF-
TEST FIX ANALYZED REVIEWED

B12C70
B-38/200 E
801-058-147

SOLID

B01-058

Method Blank

SOLID
B01-058

Lab Control Sample
SOLID

B01-058

R108042-04

08/06/01
08/08/01

7049-004
7049-004

7049-004

7049-004

7049-004

7049-004
7049-004

7049-004

7049-004
7049-004

7049-004
7049-004

R108042-06 7049-006
7049-006
7049-006

7049-006

7049-006

7049-006

7049-006
7049-006
7049-006
7049-006

7049-006
7049-006

R108042-05 7049-005
7049-005
7049-005

7049-005

7049-005

7049-005
7049-005
7049-005

7049-005

7049-005
7049-005

7049-005

AM
C

GAM
H

NIL
NP

PU

SR
TC
TH
U

UT

AM

C
GAM

H

NI L
NP

PU

SR
TC

TH

U

UT

AM

C
GAM

H

NI L
NP

PU

SR

TC

TH

U

UT

08/23/01
09/12/01
08/31/01
08/28/01
08/27/01
09/07/01
08/24/01
08/21/01
09/24/01
08/22/01
09/12/01
09/07/01

08/23/01
09/12/01
08/31/01
08/28/01
08/27/01
09/10/01
08/24/01
08/21/01
09/25/01
08/23/01
09/12/01
09/07/01

08/23/01
09/12/01
08/31/01
08/28/01
08/27/01
09/07/01
08/24/01
08/21/01
09/18/01
08/22/01
09/12/01
09/07/01

09/25/01
10/26/01
10/26/01
09/25/01
09/25/01
09/25/01
09/25/01
09/25/01
10/17/01
09/25/01
09/25/01
09/25/01

09/25/01
10/26/01
10/26/01
09/25/01
09/25/01
09/25/01
09/25/01
09/25/01
10/17/01
09/25/01
09/25/01
09/25/01

09/25/01
10/26/01
10/26/01
09/25/01
09/25/01
09/25/01
09/25/01
09/25/01
10/17/01
09/25/01
09/25/01
09/25/01

MCM
MCM
MCM
MCM

MCM

MCM
MCM

MCM
MCM

MCM
MCM
MCM

MCM

MCM

MCM
MCM
MCM
MCM
MCM

MCM
MCM
MCM
MCM
MCM

MCM
MCM

MCM
MCM

MCM
MCM
MCM
MCM

MCM
MCM
MCM

MCM

Americium 241 in Soil

Carbon 14 in Soil

Gamma Scan

Tritium in Soil

Nickel 63 in Soil

Neptunium in Soil

Plutonimn, Isotopic in Solids
Total Strontium in Soil
Technetium 99 in Soil
Thorium, Isotopic in Soil

Uranium, Isotopic in Soil

Uranium, Total in Soil

Americium 241 in Soil
Carbon 14 in Soil
Gamma Scan

Tritiumn in Soil
Nickel 63 in Soil

Neptunium in Soil
Plutonium, Isotopic in Solids

Total Strontium in Soil
Technetium 99 in Soil

Thorium, Isotopic in Soil
Uranin, Isotopic in Soil

Uranium, Total in Soil

Americium 241 in Soil
Carbon 14 in Soil
Gama Scan

Tritiun in Soil
Nickel 63 in Soil
Neptunium in Soil
Plutonium, Isotopic in Solids

Total Strontium in Soil

Technetium 99 in Soil

Thorium, Isotopic in Soil

Uranium, Isotopic in Soil

Urani um, Total in Soil

WORK SUMMARY

Page 2

SUMMARY DATA SECTION

Page 7
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Protocol Hanford

Version Ver 1.0
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Version 3.06
Report date 10/26/01



SDG 7049

Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

WORK SUMMARY, cont.
Client Hanford

Contract No. 630

Case no SDG H1449

CLIENT SAMPLE ID
LOCATION

CUSTODY SAF No

Duplicate (R108042-03)
B-38/200 E

B01-058

MATRIX

SOLID

LAB SAMPLE ID

COLLECTED

RECEIVED

R108042-07

08/06/01

08/08/01

PLANCHET

7049-007

7049-007

7049-007

7049-007

7049-007

7049-007

7049-007

7049-007

7049-007

7049-007

7049-007

7049-007

TEST

AM
C

CAM

H

NI_L
NP
PU

SR

TC
TH

U

UT

SUF-

FIX ANALYZED REVIEWED BY

08/23/01
09/12/01
10/24/01
08/28/01

08/28/01
09/07/01
08/24/01
08/21/01
09/25/01
08/24/01
09/11/01
09/07/01

09/25/01
10/26/01
10/26/01
09/25/01
09/25/01
09/25/01
09/25/01
09/25/01
10/17/01
09/25/01
09/25/01
09/25/01

MCM

MCM
MCM

MCM

MCM
MCM
MCM

MCM
MCM
MCM
MCM
MCM

METHO

Americium 241 in Soil

Carbon 14 in Soil
Gamma Scan
Tritium in Soil

Nickel 63 in Soil

Neptunium in Soil
Plutonium, Isotopic in Solids
Total Strontium in Soil
Technetium 99 in Soil
Thorium, Isotopic in Soil
Uranium, Isotopic in Soil
Uranium, Total in Soil

Spike (R108042-03) R108042-08 7049-008 H 08/28/01 09/25/01 MCM Tritium in Soil
B-38/200 E SOLID 08/06/01

801-058 08/08/01

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL

AM B01-058 Americium 241 in Soil AMCMISOIEPLATEAEA 4 1 1 1 7
C B01-058 Carbon 14 in Soil C14 COX LSC 4 1 1 1 7
GAM 801-058 Gamma Scan GAMMA GS 4 1 1 1 7
H 801-058 Tritium in Soil 906.0_H3_LSC 4 1 1 1 1 8
NIL 801-058 Nickel 63 in Soil NI63_LSC 4 1 1 1 7
NP B01-058 Neptunium in Soil NP237 LLEPLATEAEA 4 1 1 1 7
PU B01-058 Plutonium, Isotopic in Solids PUISO PLATEAEA 4 1 1 1 7
SR B01-058 Total Strontium in Soil SRTOTSEPPRECIP-GPC 4 1 1 1 7
TC B01-058 Technetium 99 in Soil TC99_TRSEPLSC 4 1 1 1 7
TH 801-058 Thorium, Isotopic in Soil THISOIEPLATEAEA 4 1 1 1 7
U 601-058 Uranium, Isotopic in Soil UISOPLATEAEA 4 1 1 1 7
U_T 601-058 Uranium, Total in Soil UTOTKPA 4 1 1 1 7

TOTALS 48 12 12 12 1 85

WORK SUMMARY

Page 3

SUMARY DATA SECTION
Page 8

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-CWS

Version 3.06
Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-06

METHOD BLANK
Method Blank

SDG 7049 Client/Case no Hanford SDG H1449
Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-06 Client sample id Method Blank
Dept sample id 7049-006 Material/Matrix SOLID

SAF No B01-058

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 -0.171 0.17 0.30 400 U H
Carbon 14 14762-75-5 -1.22 2.8 4.7 50 U C
Nickel 63 13981-37-8 0.429 1.1 1.8 30 U NI L
Total Strontium SR-RAD -0.125 0.13 0.30 1.0 U SR
Americium 241 14596-10-2 -0.005 0.032 0.040 1.0 U AM
Technetium 99 14133-76-7 -0.041 0.076 0.34 15 U TC
Thorium 228 14274-82-9 0.229 0.34 0.71 U TH
Thorium 230 14269-63-7 -0.229 0.23 0.55 1.0 U TH
Thorium 232 TH-232 0.057 0.11 0.44 1.0 U TH
Total Uranium (ug/g) 7440-61-1 0 0.001 0.003 0.10 U UT
Uranium 233 U-233/234 -0.038 0.018 0.047 1.0 U U
Uranium 235 15117-96-1 -0.018 0.014 0.044 1.0 U U
Uranium 238 U-238 -0.009 0.012 0.028 1.0 U U
Neptunium 237 13994-20-2 0.033 0.038 0.052 1.0 U NP
Plutonium 238 13981-16-3 0.037 0.074 0.28 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.074 0.28 1.0 U PU
Potassium 40 13966-00-2 U 0.47 U GAM
Cobalt 60 10198-40-0 U 0.032 0.050 U GAM
Cesium 137 10045-97-3 U 0.030 0.10 U GAM
Radium 226 13982-63-3 U 0.055 0.10 U GAM
Radium 228 15262-20-1 U 0.12 0.20 U GAM
Europium 152 14683-23-9 U 0.080 0.10 U GAM
Europium 154 15585-10-1 U 0.068 0.10 U GAM
Europium 155 14391-16-3 U 0.077 0.10 U GAM
Thorium 228 14274-82-9 U 0.042 U GAM
Thorium 232 TH-232 U 0.12 U GAM
Uranium 235 15117-96-1 U 0.11 U GAM
Uranium 238 U-238 U 3.5 U GAM
Americium 241 14596-10-2 U 0.10 U GAM

200-TW-1 & 2 - Soil Sampling

METHOD BLANKS
Page 1

SUMMARY DATA SECTION

Page 9

Lab id TMANC

Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-06
B L A N K ,

Method Blank

c o n t .

SDG 7049 Client/Case no Hanford SDG H1449

Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-06 Client sample id Method Blank

Dept sample id 7049-006 Material/Matrix SOLID

SAP No B01-058

QC-BLANK #39455

METHOD BLANKS
Page 2

SUMMARY DATA SECTION
Page 10

Lab id TMANC

Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-05
LAB CONTROL

Lab Control Sample
SAMPLE

SDG 7049 Client/Case no Hanford SDG $1449
Contact Melissa C. Mannion Case no No. 630

Lab sample id R108042-05 Client sample id Lab Control Sample
Dept sample id 7049-005 Material/Matrix SOLID

SAF No B01-058

RESULT 2v ERR MOA ROL QUALI- ADDED 2a ERR REC 3a LMTS PROTOCOL
ANALYTE pCi/g (CUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g % (TOTAL) LIMITS

Tritium 28.9 0.65 0.36 400 J H 24.8 0.99 116 81-119 80-120
Carbon 14 10200 100 12 50 C 11300 450 90 85-115 80-120
Nickel 63 253 4.3 1.8 30 NIL 264 11 96 84-116 80-120
Total Strontium 23.1 0.88 0.25 1.0 SR 23.0 0.92 100 83-117 80-120
Americium 241 19.8 0.90 0.065 1.0 AM 21.0 0.84 94 89-111 80-120
Technetium 99 131 2.4 0.41 15 TC 131 5.2 100 84-116 80-120
Thorium 230 45.1 4.2 0.55 1.0 TH 44.8 1.8 101 83-117 80-120
Total Uranium (ug/g) 16.7 2.3 0.029 0.10 UT 16.5 0.66 101 74-126 80-120
Uranium 233 18.6 1.7 0.86 1.0 U 19.3 0.77 96 84-116 80-120
Uranium 235 15.9 1.6 0.19 1.0 U 15.7 0.63 101 82-118 80-120
Uranium 238 21.8 2.0 0.82 1.0 U 21.0 0.84 104 83-117 80-120
Neptunium 237 25.8 3.1 0.67 1.0 NP 23.8 0.95 108 78-122 80-120
Plutonium 238 28.2 3.3 0.31 1.0 PU 27.2 1.1 104 79-121 80-120
Plutonium 239/240 31.8 3.7 0.31 1.0 PU 29.0 1.2 110 78-122 80-120
Cobalt 60 1.56 0.095 0.033 0.050 GAM 1.52 0.061 103 74-126 80-120
Cesium 137 1.84 0.090 0.055 0.10 GAM 1.72 0.069 107 74-126 80-120

200-TW-1 & 2 - Soil Sampling

QC-LCS #39454

LAB CONTROL SAMPLES

Page 1
SUM1ARY DATA SECTION

Page 11

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-LCS
Version 3.06

Report date 10/26/01



R108042-07

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

DUPLICATE
B12C69

SDG 7049 Client/Case no Hanford SDG H1449

Contact Melissa C. Mannion Case no No. 630

DUPLICATE ORIGINAL

Lab sample id R108042-07 Lab sample id R108042-03 Client sample id B12C69

Dept sample id 7049-007 Dept sample id 7049-003 Location/Matrix B-38/200 E SOLID

Received 08/08/01 Collected/Weight 08/06/01 04:30 1130 q

% solids 96.8 % solids 96.8 Custody/SAF No 801-058-146 B01-058

DUPLICATE 2a ERR MDA RDL QUALI- ORIGINAL 2a ERR MA QUALI- RPD 3a PROT

AKALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g (COUNT) pCi/g FIERS % TOT LIMIT

Tritium 27.4 0.31 0.093 400 J H 28.7 0.33 0.10 J 5 21

Carbon 14 -0.228 2.7 4.5 50 U C -1.17 2.6 4.4 U -

Nickel 63 1.61 1.2 1.9 30 U NIL 0.814 1.1 1.9 U -

Total Strontium 0.055 0.13 0.25 1.0 U SR 0.033 0.12 0.23 U -

Americium 241 -0.012 0.035 0.057 1.0 U AM 0.007 0.053 0.089 U -

Technetium 99 1.65 0.18 0.38 15 J TC 1.90 0.19 0.36 1 14 31

Thorium 228 0.459 0.31 0.37 TH 1.26 0.47 0.47 93 99

Thorium 230 0.724 0.38 0.37 1.0 J TH 0.496 0.38 0.29 J 37 133

Thorium 232 0.648 0.31 0.29 1.0 J TH 0.382 0.23 0.29 J 52 113

Total Uranium (ug/g) 3.00 0.41 0.029 0.10 UT 2.90 0.39 0.029 3 35

Uranium 233 0.821 0.29 0.16 1.0 J U 0.754 0.30 0.22 J 9 80

Uranium 235 0.050 0.050 0.19 1.0 U U 0.070 0.070 0.27 U -

Uranium 238 0.964 0.29 0.16 1.0 J U 0.782 0.30 0.22 J 21 72

Neptunium 237 0.059 0.059 0.075 1.0 U NP 0 0.10 0.15 U -

Plutonium 238 0 0.075 0.29 1.0 U PU 0.051 0.21 0.49 U

Plutonium 239/240 0 0.075 0.29 1.0 U PU 0.051 0.10 0.39 U -

Potassium 40 16.2 0.80 0.32 GAM 15.4 0.65 0.26 5 33

Cobalt 60 U 0.10 0.050 U GAM 0.056 0.030 0.030 56 204

Cesium 137 0.168 0.036 0.039 0.10 GAM 0.102 0.030 0.031 49 62

Radium 226 0.554 0.070 0.066 0.10 GAM 0.438 0.050 0.049 23 41

Radium 228 0.762 0.16 0.17 0.20 GAM 0.741 0.12 0.12 3 51

Europium 152 U 0.079 0.10 U GAM U 0.070 U
Europium 154 U 0.13 0.10 U GAM U 0.10 U

Europium 155 U 0.11 0.10 U GAM U 0.088 U -

Thorium 228 0.681 0.041 0.041 GAM 0.727 0.036 0.034 7 34

Thorium 232 0.762 0.16 0.17 GAN 0.741 0.12 0.12 3 51

Uranium 235 U 0.12 U GAN U 0.12 U
Uranium 238 U 4.3 U GAN U 3.6 U

200-TW-1 & 2 - Soil Sampling

DUPLICATES

Page 1

SUMARY DATA SECTION
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Lab id TMANC
Protocol Hanford
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Form DVD-DUP
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R108042-07

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

DUPLICATE, cont.
B12C69

SDG 7049 Client/Case no Hanford SDG H1449
Contact Melissa C. Mannion Case no No. 630

DUPLICATE ORIGINAL
Lab sample id R108042-07 Lab sample id R108042-03 Client sample id 812C69
Dept sample id 7049-007 Dept sample id 7049-003 Location/Matrix B-38/200 E SOLID

Received 08/08/01 Collected/Weight 08/06/01 04:30 1130 q
% solids 96.8 % solids 96.8 Custody/SAF No B01-058-146 601-058

DUPLICATE 2o ERR MDA RDL QUALI- ORIGINAL 20 ERR MDA QUALI- RPD 3a PROT
ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g (COUNT) pCi/g HERS % TOT LIMIT

Americium 241 U 0.24 U GAN U 0.12 U -

200-TW-1 & 2 - Soil Sampling

QC-DUP#3 39456

DUPLICATES
Page 2

SUEGARY DATA SECTION
Page 13

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-DUP

Version 3.06

Report date 10/26/01



R108042-08

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

MATRIX SPIKE
812C69

SDG 7049 Client/Case no Hanford SODG 1449

Contact Melissa C. Mannion Case no No. 630

MATRIX SPIKE ORIGINAL

Lab sample id R108042-08 Lab sample id R108042-03 Client sampLe id 812C69

Dept sample id 7049-008 Dept sample id 7049-003 Location/Matrix 8-38/200 E SOLID
Received 08/08/01 ColLected/Weight 08/06/01 04:30 1130 a
% solids 96.8 Custody/SAF No 801-058-146 B01-058

SPIKE 2a ERR MDA RDL QUALI- ADDED 2o ERR ORIGINAL 2o ERR REC 3a LMTS PROTOCOL

ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g pCi/g (COJNT) % (TOTAL) LIMITS

Tritium 78.1 0.79 0.15 400 JX H 53.3 2.1 28.7 0.33 93 76-124 60-140

200-TW-1 & 2 - Soil Sampling

QC-MS#3 39457

MATRIX SPIKES

Page 1
SLSIARY DATA SECTION

Page 14

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-M
Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-01
DATA SHEET

B12C67

SDG 7049 Client/Case no Hanford SDG H1449

Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-01 Client sample id B12C67

Dept sample id 7049-001 Location/Matrix B-38/200 E SOLID

Received 08/08/01 Collected/Weight 08/01/01 02:45 1003 a

% solids 95.4 Custody/SAF No B01-058-144 BOI-058

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST

Tritium 10028-17-8 -0.051 0.056 0.097 400 U H

Carbon 14 14762-75-5 0.766 2.8 4.6 50 U C

Nickel 63 13981-37-8 0.310 1.1 1.9 30 U NIL

Total Strontium SR-RAD 0.175 0.13 0.23 1.0 U SR

Americium 241 14596-10-2 0.035 0.046 0.055 1.0 U AM

Technetium 99 14133-76-7 -0.100 0.17 0.60 15 U TC

Thorium 228 14274-82-9 0.431 0.29 0.37 TH

Thorium 230 14269-63-7 0.621 0.48 0.46 1.0 J TH

Thorium 232 TH-232 0.621 0.38 0.37 1.0 J TH

Total Uranium (ug/g) 7440-61-1 1.60 0.22 0.029 0.10 U_T

Uranium 233 U-233/234 0.667 0.34 0.26 1.0 J U

Uranium 235 15117-96-1 0 0.081 0.31 1.0 U U

Uranium 238 U-238 0.667 0.27 0.26 1.0 J U

Neptunium 237 13994-20-2 0.046 0.092 0.14 1.0 U NP

Plutonium 238 13981-16-3 0 0.059 0.22 1.0 U PU

Plutonium 239/240 PU-239/240 0.029 0.059 0.22 1.0 U PU

Potassium 40 13966-00-2 14.0 1.2 0.61 GAM

Cobalt 60 10198-40-0 U 0.066 0.050 U GAM

Cesium 137 10045-97-3 1.82 0.11 0.071 0.10 GAM

Radium 226 13982-63-3 0.594 0.14 0.13 0.10 GAM

Radium 228 15262-20-1 0.695 0.24 0.27 0.20 GAM

Europium 152 14683-23-9 U 0.15 0.10 U QAM
Europium 154 15585-10-1 U 0.22 0.10 U GAM

Europium 155 14391-16-3 U 0.12 0.10 U GAM

Thorium 228 14274-82-9 0.776 0.066 0.064 GAM

Thorium 232 TH-232 0.695 0.24 0.27 GAM

Uranium 235 15117-96-1 U 0.19 U GAM

Uranium 238 U-238 U 8.4 U GAM

200-TW-1 & 2 - Soil Sampling

DATA SHEETS
Page 1

SUMMARY DATA SECTION
Page 15

Lab id TMANC

Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06

Report date 10126101



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-01
DATA SHEET, c o n t

B12C67

SDG 7049 Client/Case no Hanford SDG H1449
Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-01 Client sample id B12C67
Dept sample id 7049-001 Location/Matrix B-38/200 E SOLID

Received 08/08/01 Collected/Weight 08/01/01 02:45 1003 q
% solids 95.4 Custody/SAF No B01-058-144 BOI-058

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Americium 241 14596-10-2 U 0.089 U GAM

200-TW-1 & 2 - Soil Sampling

Lab id TMANC
Protocol Hanford

DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS

SUMMARY DATA SECTION Version 3.06
Page 16 Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-02
DATA SHEET

B12C68

SDG 7049 Client/Case no Hanford SDG H1449

Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-02 Client sample id B12C68

Dept sample id 7049-002 Location/Matrix B-38/200 E SOLID

Received 08/08/01 Collected/Weight 08/02/01 01:10 1111 q

% solids 94.4 Custody/SAF No BO1-058-145 B01-058

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pC±/g FIERS TEST

Tritium 10028-17-8 -0.008 0.065 0.11 400 U H

Carbon 14 14762-75-5 -0.971 2.5 4.2 50 U C

Nickel 63 13981-37-8 0.517 1.1 1.9 30 U NI L

Total Strontium SR-RAD -0.060 0.11 0.24 1.0 U SR

Americium 241 14596-10-2 0.022 0.033 0.043 1.0 U AM

Technetium 99 14133-76-7 -0.040 0.16 0.55 15 U TC

Thorium 228 14274-82-9 0.839 0.42 0.46 TH

Thorium 230 14269-63-7 0.587 0.42 0.32 1.0 J TH

Thorium 232 TH-232 0.587 0.34 0.32 1.0 J TH

Total Uranium (ug/g) 7440-61-1 1.69 0.23 0.029 0.10 U_T

Uranium 233 U-233/234 0.448 0.26 0.24 1.0 J U

Uranium 235 15117-96-1 0 0.077 0.30 1.0 U U

Uranium 238 U-238 0.544 0.26 0.24 1.0 J U

Neptunium 237 13994-20-2 0 0.077 0.12 1.0 U NP

Plutonium 238 13981-16-3 0 0.079 0.30 1.0 U PU

Plutonium 239/240 PU-239/240 0 0.079 0.30 1.0 U PU

Potassium 40 13966-00-2 14.5 1.1 0.36 GAM

Cobalt 60 10198-40-0 U 0.035 0.050 U GAM

Cesium 137 10045-97-3 U 0.036 0.10 U GAM

Radium 226 13982-63-3 U 0.12 0.10 U GAM

Radium 228 15262-20-1 0.974 0.18 0.16 0.20 GAM

Europium 152 14683-23-9 U 0.079 0.10 U GAM

Europium 154 15585-10-1 U 0.12 0.10 U GAM

Europium 155 14391-16-3 U 0.080 0.10 U GAM

Thorium 228 14274-82-9 0.840 0.050 0.043 GAM

Thorium 232 TH-232 0.974 0.18 0.16 GAM

Uranium 235 15117-96-1 U 0.13 U GAM

Uranium 238 U-238 U 4.3 U GAM

200-TW-1 & 2 - Soil Sampling

DATA SHEETS

Page 3

SUMMARY DATA SECTION

Page 17

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-02
DATA SHEET,

B12C68
c o n t

SDG 7049 Client/Case no Hanford SDG H1449

Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-02 Client sample id B12C68

Dept sample id 7049-002 Location/Matrix B-38/200 E SOLID
Received 08/08/01 Collected/Weight 08/02/01 01:10 1111 q
% solids 94.4 Custody/SAF No B01-058-145 B01-058

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Americium 241 14596-10-2 U 0.046 U GAM

200-TW-1 & 2 - Soil Sampling

Lab id TMANC

Protocol Hanford
DATA SHEETS Version Ver 1.0

Page 4 Form DVD-DS
SUMMARY DATA SECTION Version 3.06

Page 18 Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-03
DATA SHEET

B12C69

SDG 7049 Client/Case no Hanford SDG H1449
Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-03 Client sample id B12C69

Dept sample id 7049-003 Location/Matrix B-38/200 E SOLID

Received 08/08/01 Collected/Weight 08/06/01 04:30 1130 q
% solids 96.8 Custody/SAF No BOI-058-146 BOI-058

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 28.7 0.33 0.10 400 J H
Carbon 14 14762-75-5 -1.17 2.6 4.4 50 U C
Nickel 63 13981-37-8 0.814 1.1 1.9 30 U NIL
Total Strontium SR-RAD 0.033 0.12 0.23 1.0 U SR
Americium 241 14596-10-2 0.007 0.053 0.089 1.0 U AM
Technetium 99 14133-76-7 1.90 0.19 0.36 15 J TC
Thorium 228 14274-82-9 1.26 0.47 0.47 TH
Thorium 230 14269-63-7 0.496 0.38 0.29 1.0 J TH
Thorium 232 TH-232 0.382 0.23 0.29 1.0 JT TH
Total Uranium (ug/g) 7440-61-1 2.90 0.39 0.029 0.10 U_T
Uranium 233 U-233/234 0.754 0.30 0.22 1.0 J U
Uranium 235 15117-96-1 0.070 0.070 0.27 1.0 U U
Uranium 238 U-238 0.782 0.30 0.22 1.0 J U
Neptunium 237 13994-20-2 0 0.10 0.15 1.0 U NP
Plutonium 238 13981-16-3 0.051 0.21 0.49 1.0 U PU

Plutonium 239/240 PU-239/240 0.051 0.10 0.39 1.0 U PU
Potassium 40 13966-00-2 15.4 0.65 0.26 GAM
Cobalt 60 10198-40-0 0.056 0.030 0.030 0.050 GAM
Cesium 137 10045-97-3 0.102 0.030 0.031 0.10 GAM
Radium 226 13982-63-3 0.438 0.050 0.049 0.10 GAM
Radium 228 15262-20-1 0.741 0.12 0.12 0.20 GAM
Europium 152 14683-23-9 U 0.070 0.10 U GAM
Europium 154 15585-10-1 U 0.10 0.10 U GAM
Europium 155 14391-16-3 U 0.088 0.10 U GAM
Thorium 228 14274-82-9 0.727 0.036 0.034 GAM
Thorium 232 TH-232 0.741 0.12 0.12 GAM
Uranium 235 15117-96-1 U 0.12 U GAM
Uranium 238 U-238 U 3.6 U GAM

200-TW-1 & 2 - Soil Sampling

DATA SHEETS
Page 5

SUMMARY DATA SECTION
Page 19

Lab id TMANC

Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06
Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-03

DATA SHEET,
B12C69

c o n t

SDG 7049 Client/Case no Hanford SDG H1449

Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-03 Client sample id B12C69

Dept sample id 7049-003 Location/Matrix B-38/200 E SOLID

Received 08/08/01 Collected/Weight 08/06/01 04:30 1130 q
% solids 96.8 Custody/SAF No B01-058-146 B01-058

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIES TEST

Americium 241 14596-10-2 U 0.12 U GAM

200-TW-1 & 2 - Soil Sampling

Lab id TMANC

Protocol Hanford
DATA SHEETS Version Ver 1.0

Page 6 Form DVD-DS
SUMMARY DATA SECTION Version 3.06

Page 20 Report date 10,26101



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-04
DATA SHEET

B12C70

SDG 7049 Client/Case no Hanford SDG H1449

Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-04 Client sample id B12C70
Dept sample id 7049-004 Location/Matrix B-38/200 E SOLID

Received 08/08/01 Collected/Weight 08/06101 04:30 997.2 .
% solids 96.9 Custody/SAF No B01-058-147 B01-058

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pci/g pCi/g FIERS TEST

Tritium 10028-17-8 29.0 0.35 0.11 400 1 H
Carbon 14 14762-75-5 2.11 2.5 4.1 50 U C
Nickel 63 13981-37-8 0.932 1.2 1.9 30 U NIL
Total Strontium SR-RAD -0.032 0.10 0.22 1.0 U SR
Americium 241 14596-10-2 0.018 0.072 0.12 1.0 U AM
Technetium 99 14133-76-7 1.93 0.22 0.39 15 i TC
Thorium 228 14274-82-9 1.84 0.58 0.36 TH
Thorium 230 14269-63-7 0.894 0.47 0.45 1.0 J TH
Thorium 232 TH-232 0.988 0.48 0.36 1.0 J TH
Total Uranium (ug/g) 7440-61-1 3.50 0.48 0.029 0.10 UT
Uranium 233 U-233/234 1.08 0.30 0.16 1.0 U
Uranium 235 15117-96-1 0.151 0.10 0.19 1.0 U U
Uranium 238 U-238 1.23 0.34 0.16 1.0 U
Neptunium 237 13994-20-2 0 0.11 0.16 1.0 U NP
Plutonium 238 13981-16-3 -0.038 0.075 0.29 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.075 0.29 1.0 U PU
Potassium 40 13966-00-2 16.8 0.66 0.21 GAM
Cobalt 60 10198-40-0 U 0.039 0.050 U GAM
Cesium 137 10045-97-3 0.110 0.035 0.036 0.10 GAM
Radium 226 13982-63-3 0.479 0.054 0.051 0.10 GAM

Radium 228 15262-20-1 0.827 0.15 0.13 0.20 GAM

Europium 152 14683-23-9 U 0.074 0.10 U GAM
Europium 154 15585-10-1 U 0.10 0.10 U GAM
Europium 155 14391-16-3 U 0.12 0.10 U GAM

Thorium 228 14274-82-9 0.713 0.039 0.037 GAM

Thorium 232 TH-232 0.827 0.15 0.13 GAM
Uranium 235 15117-96-1 U 0.12 U GAM
Uranium 238 U-238 U 3.8 U GAM

200-TW-1 & 2 - Soil

DATA SHEETS
Page 7

SUMMARY DATA SECTION
Page 21

Sampling

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

R108042-04

DATA SHEET,
B12C70

c o n t

SDG 7049 Client/Case no Hanford SDG H1449
Contact Melissa C. Mannion Contract No. 630

Lab sample id R108042-04 Client sample id B12C70
Dept sample id 7049-004 Location/Matrix B-38/200 E SOLID

Received 08/08/01 Collected/Weight 08/06/01 04:30 997.2
I solids 96.9 Custody/SAF No B01-058-147 B01-058

RESULT 2o ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Americium 241 14596-10-2 U 0.12 U GAM

200-TW-1 & 2 - Soil Sampling

DATA SHEETS

Page 8
SUMIARY DATA SECTION

Page 22

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test AM Matrix SOLID
SDG 7049

Contact Melissa C. Mannion
METHOD SUMMARY

AMERICIUM 241 IN SOIL

ALPHA SPECTROSCOPY

Client Hanford

Contract No. 630

Contract SDG H1449

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 6994-166
B12C67 R108042-01 7049-001 U
B12C68 R108042-02 7049-002 U

B12C69 R108042-03 7049-003 U
812C70 R108042-04 7049-004 U
BLK (OC ID=39455) R108042-06 7049-006 U

LCS (OC ID=39454) R108042-05 7049-005 ok
Duplicate (R108042-03) R108042-07 7049-007 - U

Nominal values and Limits from method RDLs (pCi/g) 1.0
200-TW-1 & 2 - SoiL Sampling

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIO PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT aMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 5.0 % Reference Lab Notebook 6994 pg. 166
B12C67 R108042-01 0.055 0.500 58 739 22 08/23/01 08/23 SS-031
B12C68 R108042-02 0.043 0.500 57 739 21 08/23/01 08/23 SS-032
812C69 R108042-03 0.089 0.500 48 739 17 08/23/01 08/23 SS-034
812C70 R108042-04 0.12 0.500 53 739 17 08/23/01 08/23 SS-041
BLK (OC ID=39455) R108042-06 0.040 0.500 59 765 08/23/01 08/23 SS-043
LCS (QC ID=39454) R108042-05 0.065 0.500 59 739 08/23/01 08/23 SS-042
Duplicate (R108042-03) R108042-07 0.057 0.500 50 765 17 08/23/01 08/23 SS-044

(QC ID=39456)

Nominal values and limits from method 1.0 0.500 20-105 100 100 180

METH(D SLMARIES
Page 1

SU1SEARY DATA SECTION

Page 23

Americium
241

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-CMS

Version 3,06

Report date 10/26/01



Test AM Matrix SOLID

SDG 7049
Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP M1449

METHOD SUMMARY, cont.
AMERICIUM 241 IN SOIL

ALPHA SPECTROSCOPY

Client Hanford

Contract No. 630
Contract SDG H1449

AVERAGES * 2 SD MDA 0.067 1 0.057
FOR 7 SAMPLES YIELD 55 1 9

METHOD SUMMARIES
Page 2

SUMMARY DATA SECTION
Page 24

PROCEDURES REFERENCE AMCMISOIE_PLATE AEA

CP-060 Soil Preparation, rev 3

CP-070 Soil Dissolution, < 1.0g Aliquot, rev 4
CP-940 Plutonium Separation and Purification, rev 3

CP-960 Americium-Curi um Purification, Large Aliquot,
rev 4

CP-008 Heavy Element Electroplating, rev 6

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-CMS

Version 3.06
Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test NP Matrix SOLID
SDG 7049

Contact Melissa C. Mannion

METHOD SUMMARY
NEPTUNIUM IN SOIL

ALPHA SPECTROSCOPY

Client Hanford
Contract No. 630

Contract SDG H1449

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Preparation batch 6994-166
812C67 R108042-01 7049-001 U

812C68 R108042-02 7049-002 U
812C69 R108042-03 7049-003 U
812C70 R108042-04 7049-004 u
BLK (QC ID=39455) R108042-06 7049-006 U
LCS (QC ID=39454) R108042-05 7049-005 ok

Duplicate (R108042-03) R108042-07 7049-007 - U

Nominal values and limits from method RDLs (pCi/g) 1.0
200-TW-1 & 2 - SoiL Sampling

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIC PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TIN % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 5.0 % Reference Lab Notebook 6994 pg. 166

B12C67 R108042-01 0.14 0.500 49 104 37 08/31/01 09/07 SS-047
B12C68 R108042-02 0.12 0.500 55 104 36 08/31/01 09/07 SS-048
812C69 R108042-03 0.15 0.500 46 104 32 08/31/01 09/07 SS-049
B12C70 R108042-04 0.16 0.500 44 104 32 08/31/01 09/07 SS-050
BLK COC ID=39455) R108042-06 0.052 0.500 52 1058 08/31/01 09/10 SS-005
LCS (QC ID=39454) R108042-05 0.67 0.500 34 105 08/31/01 09/07 SS-019
Duplicate (R108042-03) R108042-07 0.075 0.500 39 687 32 08/31/01 09/07 SS-033

(QC ID=39456)

NcwinaL values and Limits from method 1.0 0.500 20-105 100 180

AVERAGES 1 2 SO MDA 0,20 0.43

FOR 7 SAMPLES YIELD 46 ± 15

METHD SUMMARIES
Page 3

SUMMARY DATA SECTION

Page 25

Neptunium
237

PROCEDURES REFERENCE NP237_LLEPLATEAEA

CP-060 Soil Preparation, rev 3
CP-070 Soil Dissolution, < 1.09 ALiquot, rev 4
CP-934 Neptunium from Solids and Water by Extraction

Chromatography, rev 2

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 10/2601



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test PU Matrix SOLID
SDG 7049

Contact Melissa C. Mannion

RESULTS

CLIENT SAMPLE ID

METHOD SUMMARY
PLUTONIUM, ISOTOPIC IN SOLIDS

ALPHA SPECTROSCOPY

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Client Hanford

Contract No. 630
Contract SDG H1449

Plutonium Plutonium
238 239/240

Preparation batch 6994-166
B12C67 R108042-01 7049-001 U U
B12C68 R108042-02 7049-002 U U
B12C69 R108042-03 7049-003 U U
B12C70 R108042-04 7049-004 U U
6LK (QC 10=39455) R108042-06 7049-006 U U
LCS (QC ID=39454) R108042-05 7049-005 ok ok
Duplicate (R108042-03) R108042-07 7049-007 - U - U

Nominal values and limits from method RDLs (pCi/g) 1.0 1.0
200-TW-1 & 2 - Soil Sampling

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIO PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 5.0 % Reference Lab Notebook 6994 pg. 166
B12C67 R108042-01 0.22 0.500 80 100 23 08/24/01 08/24 SS-032
B12C68 R108042-02 0.30 0.500 60 100 22 08/24/01 08/24 SS-034
B12C69 R108042-03 0.49 0.500 45 100 18 08/24/01 08/24 SS-041
B12C70 R1D8042-04 0.29 0.500 62 100 18 08/24/01 08/24 SS-042
BLK (QC ID=39455) R108042-06 0.28 0.500 60 100 08/24/01 08/24 SS-044
LCS (OC ID=39454) R108042-05 0.31 0.500 58 100 08/24/01 08/24 SS-043
Duplicate (R108042-03) R108042-07 0.29 0.500 63 100 18 08/24/01 08/24 SS-047

COC ID=39456)

Nominal values and limits from method 1.0 0.500 20-105 100 100 180

METHOD SUMMARIES
Page 4

SUMMARY DATA SECTION
Page 26

AVERAGES 1 2 SD MDA 0.31 ± 0.17
FOR 7 SAMPLES YIELD 61 ± 21

PROCEDURES REFERENCE PUISOPLATEAEA
CP-060 Soil Preparation, rev 3
CP-940 Plutonium Separation and Purification, rev 3
CP-008 Heavy Element Electroplating, rev 6

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-C4S

Version 3.06
Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test TH Matrix SOLID

SDG 7049
Contact Melissa C. Mannion

RESULTS

CLIENT SAMPLE ID

METHOD SUMMARY
THORIUM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Client Hanford
Contract No. 630
Contract SDG H1449

Thorium 228 Thorium 230 Thorium 232

Preparation batch 6994-166
812C67 R108042-01 7049-001 0.431 0.621 J 0.621 1
B12C68 R108042-02 7049-002 0.839 0.587 J 0.587 J
B12C69 R108042-03 7049-003 1.26 0.496 1 0.382 J
B12C70 R108042-04 7049-004 1.84 0.894 J 0.988 J
BLK (OC ID=39455) R108042-06 7049-006 U U U
LCS (QC ID=39454) R108042-05 7049-005 ok
Duplicate (R108042-03) R108042-07 7049-007 ok ok J ok J

Nominal values and limits from method RDLs (pCi/g) 1.0 1.0

200-TW-1 & 2 - Soil Sampling

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 5.0 % Reference Lab Notebook 6994 pg. 166
B12C67 R108042-01 0.46 0.250 85 159 22 08/22/01 08/23 SS-022
B12C68 R108042-02 0.32 0.250 95 153 20 08/22/01 08/22 SS-019
812C69 R108042-03 0.29 0.250 91 175 18 08/22/01 08/24 SS-019
B12C70 R108042-04 0.45 0.250 90 153 16 08/22/01 08/22 SS-022
BL (QC ID=39455) R108042-06 0.55 0.250 70 159 08/22/01 08/23 SS-021
LCS (QC ID=39454) R108042-05 0.55 0.250 80 153 08/22/01 08/22 SS-024
Duplicate (R108042-03) R108042-07 0.37 0.250 97 175 18 08/22/01 08/24 SS-022

(COC ID=39456)

Nominal values and limits from method 1.0 0.250 20-105 150 180

AVERAGES t 2 SD MDA 0.43 1 0.21
FOR 7 SAMPLES YIELD 87 ± 19

METHOD SUNEARIES
Page 5

SUMMARY DATA SECTION
Page 27

PROCEDURES REFERENCE THISOIEPLATEAEA

CP-070 Soil Dissolution, < 1.Og Aliquot, rev 4
CP-905 Thoriun in Water and Dissolved Solid Sample

Using TRU and AG Ux8 Resin, rev 1

CP-008 Heavy Element Electroplating, rev 6

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 10/26/01



Test U Matrix SOLID

SDG 7049
Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

METHOD SUMMARY
URANIUM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

Client Hanford

Contract No. 630

Contract S0G H1449

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

1: Uranium 2: Uranium 3: Uranium

233 235 238
RESULT RATIOS (%)
1+3 2o 2+3 2a

Preparation batch 6994-166
812C67 R108042-01 7049-001 0.667 J U 0.667 J 100 65 0 12
812C68 R108042-02 7049-002 0.448 J U 0.544 J 82 62 0 14
B12C69 R108042-03 7049-003 0.754 J U 0.782 J 96 53 9 10
B12C70 R108042-04 7049-004 1.08 U 1.23 88 34 12 9
BLK (QC ID=39455) R108042-06 7049-006 U U U
LCS (QC ID=39454) R108042-05 7049-005 ok ok ok
Duplicate (R108042-03) R108042-07 7049-007 ok J - U ok 1 85 40 5 5

Nminal values and limits from method RDLs (pCi/g) 1.0 1.0 1.0 100 4
200-TW-1 & 2 - Soil Sampling Averages 90 5

METHOD PERFORMANCE
LAB RAW SUF- MAX MA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 5.0 % Reference Lab Notebook 6994 pg. 166
812C67 R108042-01 0.31 0.500 89 105 36 08/31/01 09/06 SS-024
B12C68 R108042-02 0.30 0.500 93 104 35 08/31/01 09/06 SS-021
B12C69 R108042-03 0.27 0.500 106 104 31 08/31/01 09/06 SS-022
B12C70 R108042-04 0.19 0.500 100 115 37 08/31/01 09/12 SS-041
BLK (OC ID=39455) R108042-06 0.047 0.500 84 947 08/31/01 09/12 SS-047
LCS (QC ID=39454) R108042-05 0.86 0.500 100 115 08/31/01 09/12 SS-042
Duplicate (R108042-03) R108042-07 0.19 0.500 98 112 36 08/31/01 09/11 SS-046

(QC ID=39456)

Nominal values and limits from method 1.0 0.500 20-105 100 100 180

AVERAGES 1 2 SD MDA 0.31 * 0.52
FOR 7 SAMPLES YIELD 96 t 15

METHOD SUMMARIES
Page 6

SUMMARY DATA SECTION
Page 28

PROCEDURES REFERENCE UISOPLATEAEA

CP-911 Uranium in Water and Dissolved Sample by

Extraction Chromatography, rev 3

CP-008 Heavy Element Electroplating, rev 6

Lab id T4ANC
Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test SR Matrix SOLID
SDG 7049

Contact Melissa C. Mannion
METHOD SUMMARY

TOTAL STRONTIUM IN SOIL
BETA COUNTING

Client Hanford
Contract No. 630
Contract SDG H1449

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 6994-166
B12C67 R108042-01 7049-001 U
B12C68 R108042-02 7049-002 U
812C69 R108042-03 7049-003 U
B12C70 R108042-04 7049-004 U
BLK CC ID=39455) R108042-06 7049-006 U
LCS (QC ID=39454) R108042-05 7049-005 ok
Duplicate CR108042-03) R108042-07 7049-007 - U

Nominal values and limits from method RDLs (pCi/g) 1.0
200-TW-1 & 2 - Soil Sampling

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g 9 FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 10.0 % Reference Lab Notebook 6994 pg. 166
B12C67 R108042-01 0.23 1.00 91 100 20 08/21/01 08/21 GRB-231
812C68 R108042-02 0.24 1.00 95 100 19 08/21/01 08/21 GRB-202
812C69 R108042-03 0.23 1.00 93 100 15 08/21/01 08/21 GRB-203
B12C70 R108042-04 0.22 1.00 91 100 15 08/21/01 08/21 GRB-232
BLK (QC ID=39455) R108042-06 0.30 1.00 77 100 08/21/01 08/21 GRB-206
LCS (OC ID=39454) R108042-05 0.25 1.00 78 100 08/21/01 08/21 GRB-230
Duplicate CR108042-03) R108042-07 0.25 1.00 92 100 15 08/21/01 08/21 GRB-207

(CC ID=39456)

Nominal values and limits from method 1.0 1.00 30-105 100 180

METHO SLMMARIES

Page 7
SUMMARY DATA SECTION

Page 29

AVERAGES t 2 SD MDA 0.25 1 0.053
FOR 7 SAMPLES YIELD 88 * 15

Total
Strontiun

PROCEDURES REFERENCE SRTOTSEPPRECIPGPC
CP-502 Strontium in Solids, rev 4
CP-519 Strontium Planchet Demounting and Preparation for

90Y Decontamination, rev 3

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test TC Matrix SOLID

SDG 7049
Contact Melissa C. Mannion

METHOD SUMMARY
TECHNETIUM 99 IN SOIL

BETA COUNTING

Client Hanford

Contract No. 630

Contract SDG H1449

RESULTS

CLIENT SAMPLE 10
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 6994-166
B12C67 R108042-01 7049-001 U

B12C68 R108042-02 7049-002 U
B12C69 R108042-03 7049-003 1.90 J

812C70 R108042-04 7049-004 1.93 J

BLK (OC ID=39455) R108042-06 7049-006 U

LCS (QC ID=39454) R108042-05 7049-005 ok
Duplicate (R108042-03) R108042-07 7049-007 ok J

Nominal values and limits from method RDLs (pCi/g) 15

200-TW-1 & 2 - Soil Sampling

METHOD PERFORMANCE
LAB RAW SUF- IDA ALIG PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 10.0 % Reference Lab Notebook 6994 pg. 166
812C67 R108042-01 0.60 1.03 93 50 48 09/13/01 09/18 GRB-229

812C68 R108042-02 0.55 1.04 91 50 47 09/13/01 09/18 GRB-230

812C69 R108042-03 0.36 1.01 96 100 46 09/13/01 09/21 GR8-218

B12C70 R108042-04 0.39 1.01 91 100 49 09/13/01 09/24 GRB-205

BLK (QC ID=39455) R108042-06 0.34 1.00 106 100 09/13/01 09/25 GRB-203

LCS (QC ID=39454) R108042-05 0.41 1.00 99 84 09/13/01 09/18 GRB-221

Duplicate (R108042-03) R108042-07 0.38 1.01 91 100 50 09/13/01 09/25 GRB-218

(OC ID=39456)

Nominal values and Limits from method 15 1.00 20-105 50 180

METHO SUSIRARIES
Page 8

SUEARY DATA SECTION
Page 30

Technetium
99

Lab id TMANC
Protocol Hanford

Version Ver 1,0
Form DVD-CMS

Version 3.06

Report date 10/26/01



Test TC Matrix SOLID

SDG 7049

Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

METHOD SUMMARY, cont.
TECHNETIUM 99 IN SOIL

BETA COUNTING

CLient Hanford
Contract No. 630
Contract SDG H1449

AVERAGES t 2 SD MDA 0.43 ± 0.20
FOR 7 SAMPLES YIELD 95 ± 11

METHOD SUMMARIES
Page 9

SUMMARY DATA SECTION
Page 31

PROCEDURES REFERENCE TC99_TR_SEPLSC

CP-060 Soil Preparation, rev 3
CP-021 Preparation of Tc-99m Tracer, rev 1
CP-002 0.C. Preparation, rev 3
CP-003 Tracing, rev 3

CP-542 Technetium-99 Purification (Soil) by Extraction
Chromatography, rev 1

CP-008 Heavy Element Electroplating, rev 6

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test GA_ Matrix SOLID
SDG 7049

Contact Melissa C. Mannion

RESULTS

CLIENT SAMPLE ID

METHOD SUMMARY
GAMMA SCAN

GAMMA SPECTROSCOPY

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Client Hanford
Contract No. 630
Contract SDG H1449

Cobalt 60 Cesium 137

Preparation batch 6994-166
812C67 R108042-01 7049-001 U 1.82
812C68 R108042-02 7049-002 U U
812C69 R108042-03 7049-003 0.056 0.102
612C70 R108042-04 7049-004 U 0.110
BLK (QC 10=39455) R108042-06 7049-006 u U
LCS (QC ID=39454) R108042-05 7049-005 ok ok
Duplicate (R108042-03) R108042-07 7049-007 ok U ok

NwMinal values and Limits from method RDLs (pCi/g) 0.050 0.10
200-TW-1 & 2 - Soil Sampling

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 15.0 % Reference Lab Notebook 6994 pg. 166
B12C67 R108042-01 0.18 575 116 30 08/24/01 08/31 02,01,00
B12C68 R108042-02 0.089 597 116 29 08/24/01 08/31 MB,07,00
812C69 R108042-03 0.080 777 114 35 08/24/01 09/10 02,04,00
B12C70 R108042-04 0.081 755 114 25 08/24/01 08/31 02,04,00
BLK (QC ID=39455) R108042-06 0.068 575 113 08/24/01 08/31 01,03,00
LCS (OC ID=39454) R108042-05 0.033 575 114 08/24/01 08/31 MB,05,00
Duplicate (R108042-03) R108042-07 0.11 777 134 79 08/24/01 10/24 MB,05,00

(OC ID=39456)

Nominal values and limits from method 0.050 575 100 180

PROCEDURES REFERENCE GAMMA GS
CP-060 Soil Preparation, rev 3
CP-100 Ge(Li) Preparation for Commercial Samples, rev 3

AVERAGES 1 2 SD MDA 0.092 1 L.91
FOR 7 SAMPLES YIELD ±

METHOD SUMMARIES

Page 10

SUMMARY DATA SECTION
Page 32

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test U T Matrix SOLID

SOG 7049

Contact Melissa C. Mannion

RESULTS

CLIENT SAMPLE ID

METHOD SUMMARY
URANIUM, TOTAL IN SOIL
KINETIC PHOSPHORIMETRY

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Client Hanford
Contract No. 630
Contract SDG H1449

Total Uranium
(ug/g)

Preparation batch 6994-166
B12C67 R108042-01 7049-001 1.60
B12C68 R108042-02 7049-002 1.69
812C69 R108042-03 7049-003 2.90
B12C70 R108042-04 7049-004 3.50
BLK (QC ID=39455) R108042-06 7049-006 U
LCS (OC ID=39454) R108042-05 7049-005 ok
Duplicate (R108042-03) R108042-07 7049-007 ok

Nominal values and Limits from method RDLs (ug/g) 0.10
200-TW-1 & 2 - Soil Sampling

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIG PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX ug/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 9.0 % Reference Lab Notebook 6994 pg. 166
B12C67 R108042-01 0.029 0.100 37 09/07/01 09/07 KPA-001
B12C68 R108042-02 0.029 0.100 36 09/07/01 09/07 KPA-001
B12C69 R108042-03 0.029 0.100 32 09/07/01 09/07 KPA-001
B12C70 R108042-04 0.029 0.100 32 09/07/01 09/07 KPA-001
BLK (QC ID=39455) R108042-06 0.003 0.100 09/07/01 09/07 KPA-001
LCS (QC ID=39454) R108042-05 0.029 0.100 09/07/01 09/07 KPA-001
Duplicate (R108042-03) R108042-07 0.029 0.100 32 09/07/01 09/07 KPA-001

(QC ID&39456)

NominaL values and Limits from method 0.10 0.100 180

METHD SUMMARIES
Page 11

SUMARY DATA SECTION

Page 33

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 10/26/01



Test U T Matrix SOLID

SDG 7049
Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

METHOD SUMMARY, cont.
URANIUM, TOTAL IN SOIL
KINETIC PHOSPHORIMETRY

Client Hanford

Contract No. 630

Contract SDG H1449

AVERAGES t 2 SD MDA 0.025 t 0.020
FOR 7 SAMPLES YIELD _

METHO SUMMARIES
Page 12

SEARY DATA SECTION
Page 34

PROCEDURES REFERENCE UTOT-KPA
CP-060 Soil Preparation, rev 3

CP-070 Soil Dissolution, < 1.09 Aliquot, rev 4
CP-044 Sample Preparation for Total Uranium by Kinetic

Phosphorimetry, rev 3

CP-928 Total Uranium by Kinetic Phosphorimetry, rev 3

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-CM
Version 3,.6

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test C Matrix SOLID

SDG 7049
Contact Melissa C. Mannion

METHOD SUMMARY
CARBON 14 IN SOIL

LIQUID SCINTILLATION COUNTING

Client Hanford

Contract No. 630

Contract SDG H1449

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 6994-166
B12C67 R108042-01 7049-001 U
B12C68 R108042-02 7049-002 U

B12C69 R108042-03 7049-003 U

B12C70 R108042-04 7049-004 U
BLK (QC ID=39455) R108042-06 7049-006 U

LCS (QC ID=39454) R108042-05 7049-005 ok

Duplicate (R108042-03) R108042-07 7049-007 - U

Nominal values and limits from method RDLs (pCi/g) 50
200-TW-1 & 2 - Soil Sampling

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIG PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g 9 FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 10.0 % Reference Lab Notebook 6994 pg. 166

812C67 R108042-01 4.6 0.202 100 100 42 09/11/01 09/12 LSC-007
812C68 R108042-02 4.2 0.217 100 100 41 09/11/01 09/12 LSC-007
B12C69 R108042-03 4.4 0.205 100 100 37 09/11/01 09/12 LSC-007

B12C70 R108042-04 4.1 0.230 100 100 37 09/11/01 09/12 LSC-007

BLK (QC ID=39455) R108042-06 4.7 0.200 100 100 09/11/01 09/12 LSC-007

LCS (OC ID=39454) R108042-05 12 0.200 100 12 09/11/01 09/12 LSC-007

Duplicate (R108042-03) R108042-07 4.5 0.205 100 100 37 09/11/01 09/12 LSC-007

(C ID=39456)

Nominal values and limits from method 50 0.200 50 180

PROCEDURES REFERENCE C14_COXLSC
CP-060 Soil Preparation, rev 3

CP-251 Tritiun/Carbon-14 Oxidation, rev 3

AVERAGES t 2 SD MDA 5.5 5.7
FOR 7 SAMPLES YIELD 100 ± 0

METHOD SUMMARIES

Page 13

SUMMARY DATA SECTION
Page 35

Carbon 14

Lab id TANC
Protocol Hanford

Version Ver 1.0
Form DVD-CMS

Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Test H Matrix SOLID

SDG 7049
Contact Melissa C. Mannion

METHOD SUMMARY
TRITIUM IN SOIL

LIQUID SCINTILLATION COUNTING

Client Hanford
Contract No. 630
Contract SDG 81449

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Preparation batch 6994-166
B12C67 R108042-01 7049-001 U

B12C68 R108042-02 7049-002 U

B12C69 R108042-03 7049-003 28.7 J

B12C70 R108042-04 7049-004 29.0 J
BLK (QC ID=39455) R108042-06 7049-006 U

LCS (QC ID=39454) R108042-05 7049-005 ok J

DupLicate (R108042-03) R108042-07 7049-007 ok J

Spike (R108042-03) R108042-08 7049-008 ok JX

NominaL values and limits from method RDLs (pCi/g) 400
200-TW-1 & 2 - Soil SampIing

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 10.0 % Reference Lab Notebook 6994 pg. 166
B12C67 R108042-01 0.097 21.2 97 120 27 08/24/01 08/28 LSC-004

B12C68 R108042-02 0.11 21.0 91 120 26 08/24/01 08/28 LSC-004

B12C69 R108042-03 0.10 21.4 96 120 22 08/24/01 08/28 LSC-004

B12C70 R108042-04 0.11 20.5 97 120 22 08/24/01 08/28 LSC-004

BLK (CC ID=39455) R108042-06 0.30 20.0 33 120 08/24/01 08/28 LSC-004

LCS (QC ID=39454) R108042-05 0.36 20.0 33 120 08/24/01 08/28 LSC-004

DupLicate (R108042-03) R108042-07 0.093 22.2 96 120 22 08/24/01 08/28 LSC-004

(QC ID=39456)
Spike (R108042-03) R108042-08 0.15 21.6 98 54 22 08/24/01 08/28 LSC-004

(QC ID=39457)

Nominal vaLues and limits from method 400 20.0 25 180

METHOD SU4ARIES

Page 14

SUMMARY DATA SECTION

Page 36

Tritium

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CeS
Version 3.06

Report date 10/26/01



Test H Matrix SOLID

SDG 7049

Contact Melissa C. Mannion

PROCEDURES REFERENCE

CP-060

CP-216

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

METHOD SUMMARY, cont.
TRITIUM IN SOIL

LIQUID SCINTILLATION COUNTING

906.OH3 LSC

Soil Preparation, rev 3

Tritium in Solid Samples by Azeotropic

Distillation, rev 4

Client Hanford

Contract No. 630
Contract SDG M1449

AVERAGES ± 2 SD MDA 0.16 ± 0.21

FOR 8 SAMPLES YIELD 80 ± 58

METHOD SUMARIES

Page 15

SUMMARY DATA SECTION

Page 37

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 10/26/01



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP M1449

Test NI L Matrix SOLID

SDG 7049
Contact Melissa C. Mannion

METHOD SUMMARY
NICKEL 63 IN SOIL

LIQUID SCINTILLATION COUNTING

Client Hanford
Contract No. 630
Contract SDG 11449

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 6994-166
812C67 R108042-01 7049-001 U
812C68 R108042-02 7049-002 U
812C69 R108042-03 7049-003 U
812C70 R108042-04 7049-004 U
BLK (QC ID=39455) R108042-06 7049-006 U
LCS (OC ID=39454) R108042-05 7049-005 ok
Duplicate (R108042-03) R108042-07 7049-007 - U

Nominal values and Limits from method RDLs (pCi/g) 30
200-TW-1 & 2 - Soil Sampling

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF CWNT FWHM DRIFT DAYS ANAL-

CLIENT SMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6994-166 2a prep error 10.0 % Reference Lab Notebook 6994 pg. 166
B12C67 R108042-01 1.9 0.500 92 100 26 08/25/01 08/27 LSC-007
B12C68 R108042-02 1.9 0.500 91 100 25 08/25/01 08/27 LSC-007
B12C69 R108042-03 1.9 0.500 91 100 21 08/25/01 08/27 LSC-007
B12C70 R108042-04 1.9 0.500 90 100 21 08/25/01 08/27 LSC-007
BLK (QC ID=39455) R108042-06 1.8 0.500 96 100 08/25/01 08/27 LSC-007
LCS (QC ID=39454) R108042-05 1.8 0.500 95 100 08/25/01 08/27 LSC-007
Duplicate (R108042-03) R108042-07 1.9 0.500 89 100 22 08/25/01 08/28 LSC-007

(QC ID=39456)

Nominal values and limits from method 30 0.500 30-105 50 180

PROCEDURES REFERENCE N163_LSC
CP-060 Soil Preparation, rev 3

CP-431 Nickel-63 Purification, rev 4

AVERAGES t 2 SO 4DA 1.9 t 0.098
FOR 7 SAMPLES YIELD 92 ± 5

METHO SIUARIES

Page 16

SUNARY DATA SECTION

Page 38

Nickel 63

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 10/26/01



EBERL

SDG 7049
Contact Melissa C. Mannion

INE SERVICES/RI] SAMPLE DELIVERY GROUP H1449

REPORT GUIDE

SAMPLE SUMMARY

CHMOND

Client Hanford
Contract No. 630
Case no SDG H1449

REPORT GUIDES
Page 1

SUMMARY DATA SECTION
Page 39

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one Sample Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The QC Summary Report shows at
the sample level how the lab organized the samples into batches and
generated QC samples. The Preparation Batch and Method Summary Reports
show this at the analysis level.

The following notes apply to these reports:

* LAB SAMPLE ID is the lab's primary identification for a sample.

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one
assigned by a radiochemistry department in a lab.

* CLIENT SAMPLE ID is the client's primary identification for a
sample. It includes any sample preparation done by the client
that is necessary to identify the sample.

* QC BATCH is a lab assigned code that groups samples to be
processed and QCed together. These samples should have similar
matrices.

QC BATCH is not necessarily the same as SDG, which reflects
samples received and reported together.

* All Lab Control Samples, Method Blanks, Duplicates and Matrix
Spikes are shown that QC any of the samples. Due to possible
reanalyses, not all results for all these QC samples may be
relevant to the SDG. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-RG
Version 3.06

Report date 10/26/01



EBERL

SDG 7049
Contact Melissa C. Mannion

INE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H1449

Client Hanford
R EP 0 R T G U I D E Contract No. 630

Case no SDG H1449

PREPARATION BATCH SUMMARY

REPORT GUIDES
Page 2

SUMMARY DATA SECTION
Page 40

The Preparation Batch Summary Report shows all preparation batches in
one Sample Delivery Group (SDG) with information necessary to check the
completeness and consistency of the SDG.

The following notes apply to this report:

* The preparation batches are shown in the same order as the
Method Summary Reports are printed.

* Only analyses of planchets relevant to the SDG are included.

* Each preparation batch should have at least one Method Blank
and LCS in it to validate client sample results.

* The QUALIFIERS shown are all qualifiers other than U, J, B, L
and H that occur on any analysis in the preparation batch. The
Method Summary Report has these qualifiers on a per sample
basis.

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.
Transcription errors are possible.

P One or more results are 'preliminary'. The data is not
ready for final reporting.

2 There were two or more results for one analyte on one
planchet imported at one time. The results in DVD may
not be the same as on the raw data sheets.

Other lab defined qualifiers may occur. In general, these
should be addressed in the SDG narrative.
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WORK SUMMARY

Client Hanford

Contract No. 630

Case no SDG H1449

The Work Summary Report shows all samples, including QC samples, and all

relevant analyses in one Sample Delivery Group (SDG). This report is

often useful as supporting documentation for an invoice.

The following notes apply to this report:

* TEST is a code for the method used to measure associated

analytes. Results and related information for each analyte
are on the Data Sheet Report. In special cases, a test code
used in the summary data section is not the same as in

associated raw data. In this case, both codes are shown on the

Work Summary.

* SUFFIX is the lab's code to distinguish multiple analyses
(recounts, reworks, reanalyses) of a fraction of the sample.

The suffix indicates which result is being reported. An empty
suffix normally identifies the first attempt to analyze the
sample.

* The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all

supporting data for a result. The Method Summary Report for

each TEST has method performance data, such as yield, for each

lab sample id and suffix and procedures used in the method.

* PLANCHET is an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best
link to raw data.

* For QC samples, only analyses that directly QC some regular
sample are shown. The Lab Control Sample, Method Blank,

Duplicate, Matrix Spike and Method Summary Reports detail these

relationships.

* The SAS (Special Analytical Services) Number is a client or lab

assigned code that reflects special processing for samples, such

as rapid turn around. Counts of tests done are lists by SAS
number since it is likely to affect prices.

Lab id TMANC
Protocol Hanford
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DATA SHEET

The Data Sheet Report shows all results and primary
information for one client sample or Method Blank.
corresponds to both the CLP Inorganics and Organics

supporting
This report
Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte. If
the TEST is empty, no data is available; the analyte was not
analyzed for.

* The LAB SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and
Method Summary Reports further identify raw data that underlies
this work.

The Method Summary Report for each TEST has method performance
data, such as yield, for each Lab Sample ID and a list of
procedures used in the method.

* ERRORs can be labeled TOTAL or COUNT. TOTAL implies a
preparation (non-counting method) error has been added, as
square root of sum of squares, to the counting error denoted by
COUNT. The preparation errors, which may vary by preparation
batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R.' (Not Reported). This means the lab did
this work but chooses not to report it now, possibly because it
was reported at another time.

* When reporting a Method Blank, a RESULT can be 'N.A.' (Not
Applicable). This means there is no reported client sample work
in the same preparation batch as the Blank's result. This is
likely to occur when the Method Blank is associated with
reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD system:

U The RESULT is less than the MDA (Minimum Detectable Activity).

REPORT GUIDES
Page 4

SUMMARY DATA SECTION
Page 42
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SDG 7049
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DATA SHEET

If the MDA is blank, the ERROR is used as t

J The RESULT is less than the RDL (Required De
no U qualifier is assigned.

B A Method Blank associated with this sample I
a U flag and, after correcting for possibly
that result is greater than or equal to the

Normally, B is not assigned if U is. When n
subtraction is shown on this report, B flags
on the unsubtracted values while U's are ass
subtracted ones. Both flags can be assigned

For each sample result, all Method Blank res
preparation batch are compared. The Method
documents this and other QC relationships.

L Some Lab Control Sample that QC's this sampl
recovery. The lab can disable assignment of

H Similar to 'L' except the recovery was high.

P The RESULT is 'preliminary'.

X Some data necessary to compute the RESULT, E
manually entered or modified.

2 There were two or more results available for
reported result may not be the same as in th

Other qualifiers are lab defined. Definitio
SDG narrative.

The following values are underlined to indicate

* An MDA is underlined if it is bigger than it

REPORT GUIDES
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* An ERROR is underlined if the 1.645 sigma counting error is
bigger than both the MDA and the RESULT, implying that the MDA
may not be a good estimate of the 'real' minimum detectable
activity.

* A negative RESULT is underlined if it is less than the negative
of its 2 sigma counting ERROR.

* When reporting a Method Blank, a RESULT is underlined if
greater than its MDA. If the MDA is blank, the 2 sigma counting
error is used in the comparison.
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LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary

supporting information for one Lab Control Sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

usage. Refer to its Report Guide for details.

* An amount ADDED is the lab's value for the actual amount spiked
into this sample with its ERROR an estimate of the error of this
amount.

An amount added is underlined if its ratio to the corresponding
RDL is outside protocol specified limits.

* REC (Recovery) is RESULT divided by ADDED expressed as a
percent.

* The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by
rounding the result prior to printing.

If the limits are labeled (TOTAL) , they include
preparation error in the result. If labeled (COUNT),
they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the

center of the computed limits.

* The second limits are protocol defined upper and lower QC limits
for the recovery.

* The recovery is underlined if it is outside either of these

ranges.

REPORT GUIDES
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DUPLICATE

The Duplicate Report shows all results, differences
supporting information for one Duplicate and associa

The following notes apply to this report:

* All fields in common with the Data Sheet Report ha
usage. This applies both to the Duplicate and Or
data. Refer to the Data Sheet Report Guide for de

If the Duplicate has data for a TEST and the lab
test to the Original, the Original's RESULTs are u

* The RPD (Relative Percent Difference) is the absol
the difference of the RESULTs divided by their ave
as a percent.

If both RESULTs are less than their MDAs, no RPD i
a '-' is printed.

For an analyte, if the lab did work for both sampl
data for only one, the MDA from the sample with da
the other's result in the RPD.

* The first, computed limit is the sum, as square ro
squares, of the errors of the results divided by t
result as a percent, hence the relative error of t
rather than the error of the relative difference.
include those introduced by rounding the RESULTs p
printing.

If this limit is labeled TOT, it includes the prep
in the RESULTs. If labeled CNT, it does not.

This value reported for this limit is at most 999.

* The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

REPORT GUIDES
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2. A protocol factor (typically 2) times the average MDA as
a percent of the average result. This limit applies
when the results are close to the MDAs.

* The RPD is underlined if it is greater than either limit.

* If specified by the lab, the second limit column is replaced by
the Difference Error Ratio (DER), which is the absolute value
of the difference of the results divided by the quadratic sum of
their one sigma errors, the same errors as used in the first
limit.

Except for differences due to rounding, the DER is the
same as the RPD divided by the first RPD limit with the
limit scaled to 1 sigma.

* The DER is underlined if it is greater than the sigma factor,
typically 2 or 3, shown in the header for the first RPD limit.
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MATRIX SPIKE

The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and associated Original
sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* An amount ADDED is the lab's value for the actual amount spiked
into the Spike sample with its ERROR an estimate of the error of
this amount.

An amount is underlined if its ratio to the corresponding RDL is
outside protocol specified limits.

* REC (Recovery) is the Spike RESULT minus the Original RESULT
divided by ADDED expressed as a percent.

* The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL) , they include
preparation error in the result. If labeled (COUNT),
they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

* The second limits are protocol defined upper and lower QC limits

REPORT GUIDES
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for the recovery.

These limits are left blank if the Original RESULT is more than
a protocol defined factor (typically 4) times ADDED. This is a

way of accounting for that when the spike is small compared to

the amount in the original sample, the recovery is unreliable.

* The recovery is underlined (out of spec) if it is outside either
of these ranges.
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METHOD SUMMARY

The Method Summary Report has two tables. One sho
measured using one method. The other has performa
method. There is one report for each TEST, as use
Report.

The following notes apply to this report:

* Each table is subdivided into sections, one for
batch. A preparation batch is a group of aliqu
roughly the same time in one work area of the la
method.

There should be Lab Control Sample and Method BJ
each preparation batch since this close corresp
QC meaningful. Depending on lab policy, Duplica
occur in each batch since they QC sample depende
matrix effects.

* The RAW TEST column shows the test code used in
identify a particular analysis if it is differe
code in the header of the report. This occurs
due to method specific details about how the lab

The Lab Sample or Planchet ID combined with the
and Suffix uniquely identify the raw data for ea

* If a result is less than both its MDA and RDL,
just 'U' on this report. If it is greater than
RDL but less than the MDA, the result is shown v

The J and X flags are as on the data sheet.

* Non-U results for Method Blanks are underlined
possible contamination of other samples in the p
batch. The Method Blank Report has supporting

* Lab Control Sample and Matrix Spike results are
data, LOW or HIGH, with the last two underlined.

REPORT GUIDES
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METHOD SUMMARY

means no amount ADDED was specified. 'LOW' and
correspond to when the recovery is underlined on
Sample or Matrix Spike Report. See these report
data.

* Duplicate sample results are shown as: ok, No da
the last two underlined. 'No data' means there
sample data found for this duplicate. 'OUT' cor
the RPD is underlined on the Duplicate Report.
for supporting data.

* If the MDA column is labeled 'MAX MDA', there wa
result measured by the reported method and the M
largest MDA. If not all these results have the
MAX MDA reflects only those results with RDL equ
smallest one.

MDAs are underlined if greater than the printed

* Aliquots are underlined if less than the nominal
for the method.

* Prepareation factors are underlined if greater t
value specified for the method.

* Dilution factors are underlined if greater than
value specified for the method.

* Residues are underlined if outside the range spe
method. Residues are not printed if yields are.

* Yields, which may be gravimetric, radiometric or
recovery depending on the method, are underlined
range specified for the method.

* Efficiencies are underlined if outside the range
the method. Efficiencies are detector and geome
this test is only approximate.
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METHOD SUMMARY

* Count times are underlined if less than the nominal value
specified for the method.

* Resolutions (as FWHM; Full Width at Half Max) are underlined if
greater than the method specified limit.

* Tracer drifts are underlined if their absolute values are
greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protocol.

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, too far after
it.

For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1+3' means
the ratio of the first result column and the third result column.

Ratios are not computed for Lab Control Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily
similar to client samples'.

The error estimate for a ratio of results from one planchet reflects
only counting errors since other errors should be correlated. For a
ratio involving different planchets, if QC limits are computed based on
total errors, the error for the ratio allows for the preparation errors
for the planchets.

The ratio is underlined (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal value is specified, this test is not done.

For Gross Alpha or Gross Beta results, there may be a column showing the
sum of other Alpha or Beta emitters. This sum includes all relevant

Lab id TMANC
Protocol Hanford
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results in the DVD database, whether reported or not. Results in the
sum are weighted by a particles/decay value specified by the lab for
each relevant analyte. Results less than their MDA are not included.
No sums are computed for Lab Control, Method Blank or Matrix Spike
samples since their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error
for the ratio reflects both the error in the Gross result and the sum,
as square root of sum of squares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAs, this is a weighted sum of the
isotopic results. The weights depend on the molecular weight and
half-life of each isotope so as to convert activities (decays) to weight
(atoms).

If a ratio of total computed to measured elemental uranium or thorium is
shown, the error for the ratio reflects the errors in all the
measurements.
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SECION
A B O R A T O R Y S oa eved B y 

T itle 
D ater Tone,

FINAL SAMPLE Disposal MUchod Disposed By Date/Time
DISPOSITION

BHI-EE-0l (10199)



Bechtel Hanford Inc. CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST 901-58-147 Pw I of I
collector Company Contact Telephe No. Project Coordinator Data n rh i

Thomas GJWatsonD. TOdn,-(509)372-9631 TRET, Pic SN
ProjectDespaion Sapling Locaion SAF No. ArQualiy E 45 Days

200-TW-1 & 2 - Soil Sampling B-38/200lE B-O-058

Ice Chest No. Fieldlogbooko. CAMethod of Sipmstt
\#EL-1518- 1 B20TW2674C Fed EX

Shipped ToT1T*& loi Offhlte Property No. BIIof

POSSIBLE SAMPLE HAZARDS/REMARtKS
CoddC CodSCod4C PreservationNa me

Samples stored in Ref.# at the 3728 Type of Container
Shipping Facility on / 

___.I

Collector not available to relenquish No. of Cantsiner(s)
samples on .ffJl for shipment. Iz Volum 1 1000ML 120mL 500ML 1000ML

hmnm see mu ( MM ar- see SM VOA-3240A SaS (3)a Setdca%(4)n
He-.736 Spd 7470-(CV) ped (ECL) Spee SPee

SAMPLE ANALYSIS

Saai~.)trr0Sml aeSample No. as
912C70 SOIL I(. lot 6,4 10..

CHAIN OF POSSESSION SIgn/Pdnt Nm--_es SPECIAL INSTRUCFONS Matrix*
qihodW F Dlr oflS Rlad DaTm 0615

-C y Datime ( Gaa Spe{roscopy {Cesh137, Cobalti0, Emopiun-152, &ropam-154 Rropin..155),
7' -*-ela~M MGonmra Spec -. Add-e (Radi.m226 Radiun.-229); Isotopic Phft.ium; OstpcIbrm 'orrium- kp

Re nuihe B RmoedFrrn Datofr By/Ster, 23D2);m Axnar 241; Cbo-4; Ntonri-2 NickW-43; Strantira-89,90 - Total Sr; Tchoebim. 1

RelinquihodByltawoved Fan DateffiMe RecivedBy/orodk Date/rme

Ra-se ByRed Ftann Datafte Recime BylStarad In DetdrhM,

LABORATORY ReceivedBy Tite Daetme

FINAL SAMPLE Disposal Method Diposed By Date/rime
DISPOSITION

BHI-EE-01 1 (10/99)



Analytical ServicesThermoRetec
Richmond Laboratory

SAMPLE RECEIPT CHECKLIST.

I- SAMPLE RECEIPT

Client: I? Date/Time received I-e-c/ r0i'u1

'j Bel-ogf~ // / -

1. Custody seals on shipping container intact?

Requested TAT (Days) .. P.O. Received Yei No[ I

INSPECTION

Yes

2. Custody seals on shipping container dated & signed? Yes [ L-1-

3. Custody seals on sample containers Intact? Yes [4--r

4. Custody seals on sample containers dated & signed! Yes V-A

5. Cooler Temperature' Packing material is:

No [

No I I

No I I

No t ]

Wet I

N/A [ I

N/A I )

N/A t I

N/A I I

Dry (Z

6. Number of samples in shipping container:

7. Number of containers per sample: (Or see CoC

8. Paperwork agrees with samples? Yes [ 4-T No[ I

9. Samples have: Tape I ) Hazard labels [ ] Rad labels IE-- Appropriate sample labels 1t -

10. Samples are: In good condition [ -T Leaking ( I Broken Container I I Missing ( I

11. Describe any anomalies:

13. Was P.M. notis of any anomalies? Yes [ -''

14. Received by Da

Customer Sample No.

Ion Chamber 5cr. No.

Survey Meter Ser No.

cpm mr/hr

No[ ] Date J

te: Time:

Customer Sample No.

Calibration date

Calibration date

Form SCP-01.2, 09-26-00
Previous editions of this form may be used.

"50 years of qua/ity n~c/ear services'

rnntnnar ~Y n/S2 b-Z

r-t ~jF

is0.

Cpm mr/hr

t' tin ID _

)


